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EXECUTIVE SUMMARY

INTRODUCTION

This Combined Alternative Analysis (CAA) report discusses
the study methods used in developing and evaluating remedial
action alternatives for the Environmental Conservation and
Chemical Corporation (ECC) site and the Northside Sanitary
Landfill (NSL) site. The alternatives developed in this
report are derived from the alternatives developed for the
individual sites and discussed in the ECC and NSL Feasibility
Study (FS) reports. The purpose of combined alternatives
for the adjacent sites is to ensure the remedial actions are
compatible with each other, to avoid duplicate remedial
actions, and to integrate remedial actions to achieve cost
savings. The Comprehensive Environmental Response, Compen-
sation and Liability Act (CERCLA) Section 104 (d) (4) states
that sites geographically close or posing similar threats to
the public health, welfare, and the environment may be
treated as one site.

The U.S. Environmental Protection Agency (EPA) uses this
report to recommend a cost-effective remedial action alter-
native for the sites in accordance with the National 0il and
Hazardous Substances Contingency Plan (NCP) (February 18,
1986). Section 300.68(i) of the NCP states the appropriate
extent of remedy is defined as a "cost effective remedial
alternative that effectively mitigates and minimizes threats
to and provides adequate protection of public health and
welfare and the environment."

The CAA report is based on information contained in the fol-
lowing reports:

(o} Final ECC Remedial Investigation (RI) Report,
March 14, 1986

o Final NSL RI Report, March 27, 1986

o Public Comment ECC FS Report November 7, 1986

o Public Comment NSL FS Report November 7, 1986

SITE BACKGROUND

The ECC and NSL sites are next to each other in a rural area
of Boone County, Indiana, near the intersection of State
Route 32 and U.S. Highway 421 and about 10 miles northwest
of Indianapolis. The ECC site occupies 6.5 acres immediate-
ly west of the 168-acre NSL site, of which approximately

70 acres is landfilled.

NSI, is a privately owned and operated active solid waste
disposal facility. The site has been active since at least
1962 and has accepted various industrial and municipal



wastes during the course of its operation. The vice presi-
dent of NSL has estimated 16 million gallons of hazardous
wastes have been disposed of in the landfill. A 3-acre oil
separation lagoon on the landfill surface is evident in a
1977 aerial photograph. The site has had recurring opera-
tional deficiencies as reported by the Indiana State Board
of Health (ISBH). The EPA detected leachate running into
Finley Creek, and groundwater contamination was detected in
monitoring wells at the site. The site was placed on the
National PFriorities List in 1983.

ECC began operations in 1977 and was engaged in the recovery/
reclamation/brokering of primary solvents, oils, and other
wastes received from industrial clients. Waste products

were received in drums and bulk tankers and prepared for
subsequent reclamation or disposal. Reclamation processes
included distillation, evaporation, and fractionation to
reclaim solvents and oil.

Several memorandums from ISBH discuss the disposal of ECC
wastes in the NSL landfill. ECC wastes reportedly disposed
of at NSL were 5,000 gallons/month of wastewater from the
ECC o0il reclamation process, still bottoms and solvent
recovery waste, 50 to 80 drums/day of paint®#ludge, thinner,
stain and resin sludge, and at least 7,000 drums of unreported
contents.

Drum shipments to ECC were halted in February 1982 after EPA
and ISBH investigations showed accumulation of contaminated
stormwater onsite, inadequate management of drum inventory,
and several spill incidents. 1In 1983 ECC was placed on the
National Priorities List (NPL) of hazardous waste sites.

EPA subsequently conducted removal actions at ECC including
removal, treatment, and disposal of cooling pond waters,
about 30,000 drums of waste, 220,000 gallons of hazardous
waste from tanks, and 5,650 cubic yards of contaminated soil
and cooling pond sludge.

SITE DESCRIPTION

The area surrounding the sites is largely undeveloped. Land
use to the east and south of the site is agricultural, to

the west and north it is residential. Approximately 50 resi-
dences ~re within 1 mile of the site.

An unnamed drainage ditch that separates NSL from the ECC
site flows into Finley Creek near the southwest corner of

the landfill. Finley Creek discharges into Eagle Creek about
one-half mile downstream of the site. Eagle Creek then flows
south for about 9 miles before emptying into the Eagle Creek
Reservoir, which is used by the City of Indianapolis for a
portion of its drinking water supply.



RESULTS OF
REMEDIAL INVESTIGATIONS

Remedial investigations including soil, hydrogeologic, surface
water, and sediment investigations of the sites began in

1983 and continued to November 1985. Details of the inves-
tigations are included in the ECC and NSL Remedial Inves-
tigation Reports.

ECC SITE

Soil contaminants found onsite were primarily volatile organic
compounds (VOC's) and phthalates. Migration of VOC's in the
soil to the shallow saturated silty clay zone has occurred
onsite. The shallow sand and gravel deposit (approximately

18 feet below ground surface) has also been found to be con-
taminated with VOC's though the source may have been a former
cooling pond onsite rather than downward migration from the
shallow saturated zone. Organic contaminants were also found
in Finley Creek immediately downstream of the site.

Under existing site conditions, the VOC's and certain
phthalates will tend to leach from subsurface soil into the
groundwater and slowly migrate to the unnamed ditch or Finley
Creek downgradient of the site. Once in the surface waters,
contaminants will either volatilize, adsorb to sediment, or
experience dilutions on the order of 20 to 1 before reaching
the downstream Eagle Creek Reservoir.

NSL SITE

Soil contaminante found in peripheral subsurface soils were
primarily organic and inorganic compounds. The sand and
gravel lens near the surface in the southwest corner of the
site (the lens constitutes the shallow sand and gravel deposit
beneath the ECC site) has also been found to be contaminated
with VOC's. Organic contaminants were also found in Finley
Creek immediately downstream of the site.

Specific contaminant types and quantities disposed of at the
NSL site are largely unknown. Data are also unavailable to
locate the burial areas within the 70-acre landfill with the
exception of the o0il separation lagoon.

Since contamination within the landfill cannot be quanti-
fied, it is not possible to estimate future releases of con-
taminants nor the resulting effects on the surrounding
environment. Over time, contaminants at the site perimeter
would be expected to increase to a maximum level and then
decrease to background concentrations. It is possible that
if contaminant types or levels increase, the time period
before which concentrations permanently decrease to nonhaz-
ardous levels may be 100 years or longer.



ENDANGERMENT ASSESSMENT
RESULTS

The endangerment assessment found that under the no action
alternative potential unacceptable risks to human health and
the environment exist at the ECC and NSL sites. These risks
are summarized in Table 1.

The exposure pathway potentially affecting the largest number
of people is release of contaminants to Finley Creek from
groundwater or landfill leachate and their subsequent trans-
port to Eagle Creek Reservoir. Current contaminant concen-
trations measured in groundwater and in Finley Creek do not
result in levels posing a threat to human health when they
reach the drinking water intake of the reservoir. This is
based on the evaluation of contaminant concentrations assuming
dilution only. Further reductions in concentrations would

be expected from volatilization, adsorption, and degradation.
Contaminant concentrations in groundwater and in Finley Creek,
however, could increase in the future either as a result of
contaminant migration from source areas or as a result of

new contaminants created in degradation processes. It is
possible that threats to human health could occur in the
future for the population served by the Eagle Creek Reservoir.

ASSEMBLY OF REMEDIAL ACTION
ALTERNATIVES

Remedial action goals were developed to address the site
problems identified in the endangerment assessment.

With these goals in mind. CAA alternatives were developed by
combining the components of ECC and NSL alternatives pre-
sented in their respective FS reports. The major components
and objectives of the alternatives are described below.

ALTERNATIVE 1--NO ACTION

The no action alternative provides a baseline for comparison
of other alternatives. Since remedial actions would not be
taken at the site, the public health and environmental risks
would be identical to those described in the endangerment
assessment.

ALTERNATIVE 2--ACCESS RESTRICTIONS WITH SOIL COVER AND LEACHATE
COLLECTION AND TREATMENT

Alternative 2 includes deed restrictions, fencing, a soil
cover over the landfill to promote revegetation, a soil cover
over the ECC site, disposal of sediment on NSL, rerouting

the surface waters, collection and treatment of the leachate
seeps (estimated flowrate of 40 gpm), and monitoring of the
leachate, groundwater, and surface water. The intent was to



Operable Unit

Table 1 (Page 1 of 2)
SUMMARY OF EXPOSURE PATHWAYS AND ASSOCIATED RISKS

Exposure Pathways

Associated Risks

Soil and Landfill Contents

Surface Soil

Landfill Contents
and Subsurface Soil

Leachate Sediment
and Sediment in
014 Creek Beds of
Finley Creek

Leachate

Leachate Seeps

Leachate Liquid
in Collection System
- Landfill Liquid

Groundwater

Direct contact, inhalatiom,
and ingestion of surface
contaminants, Transport of
contaminants offsite as dust
and runoff.

Future development onsite or
erosion of the landfill sur-
face could result in direct
contact, inhalation, and in-
gestion of contaminants.

Direct contact, inhalation,
and ingestion of contami-
nants. Transport of contami=-
nants as dust and runoff.

Direct contact, inhalation,
and ingestion of contami-
nants. Discharge of contami-
nants to surface waters.

Direct contact, inhalation,
and ingestion of contami-
nants.

Future development onsite
could result in direct
contact, inhalation, and
ingestion of contaminants.

Installation of a potable
well within the zones of
contamination could result in
direct contact, inhalation,
and ingestion of
contaminants.

Based on a limited number of samples
of NSL, the landfill surface does not
appear to be contaminated.

Soil cover material at ECC was not
found to be contaminated before
placement onsite. Contaminated
ponded water on the cover indicates
cover may contain contaminants.
Potential exists for adverse health
effects though data do not exist to
quantify risk.

If development or erosion occur,
potential for adverse health effects
from exposure exists. Excess
lifetime cancer risks fo;31ngestion
at_ECC range from 4 x 10 ~ to 8 x

10 ©. The exposure to the NSL
landfill contents could not be
quantify. However, development is
the proximity of the landfill is
highly unlikely.

Potential exists for adverse health
effects resulting from long term
exposure to contaminants. This is
based on one leachate sediment
sample which contained lead and
chlordane and one creek bed
sediment sample which contained
PCBR's.

Current risk to public health and
environment is negligible since long
term ingestion and use of the leachate
liquid is highly unlikely. However,
leachate seeps represent the potential
for future release of contaminants
that could result in adverse health
effects for humans and adverse effects
on the aquatic ecosystem in the
surface waters.

Current unacceptable risk to public
health and environment is minimal
since long term exposure is highly
unlikely. Potential exists for
contamination to increase from future
releases.

Potential exists for adverse health
effects; however, development in the
proximity of the landfill is highly
unlikely.

Potential for adverse health effects
from long~-term exposure. Several
Maximum Contaminant Limits (MCL's) are
exceeded. Excess lifegime cancer risk
can be as high as 4x10 ~.



Operable Unit

Table 1 (Page 2 of 2)

Exposure Pathways

Associated Risks

Surface Water

an
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Groundwater (Cont.)

men

Discharge of contaminants to
surface waters.

Possible migration of
contaminants offsite.

Possible migration of con-
taminants to a deep aquifer.

Contact or assimilation of
contaminants by aquatic life.

Direct contact, inhalation,
and ingestion of contami-
nants.

Transport of contaminants
downstream to Eagle Creek and
Eagle Creek Reservoir, a
water supply source.

Potential for adverse health effects
from ingestion of fish
bioconcentrating contaminants at
projected surface water concentrations
from EC(“6 Excess_éifetime cancer risk
of 1x10 = to 3x10 ~. Projected
concentrations exceed WQC for
protection of human health from
ingestion of aquatic organisms.

Concentrations of contaminants in
groundwater do not currently suggest a
threat to aquatic life as measured by
ambient water quality criteria and
LC50 values.

However, potential for increasing
contaminant types or levels in
groundwater and surface water could
result in adverse effects on public
health and aquatic life.

Groundwater is believed to discharge
to Finley Creek. In this case, risk
from offsite migration is negligible.
If additional investigations indicate
that groundwater is flowing under
Finley Creek and to the south, the
risk would be reevaluated.

Groundwater gradients are upward
and this pathway is not possible.

Concentrations of contaminants in the
surface waters and sediment do not
currently suggest a threat to aquatic
life as measured by ambient water
quality criteria and LC50 values.

However, potential for increasing
contaminant types or levels in
groundwater and surface water could
result in adverse effects on public
health and aquatic 1life.

Concentrations of contaminants in the
surface waters and sediment do not
currently suggest a threat to human
health. Ingestion and use of water in
Finley Creek and the unnamed ditch are
highly unlikely. Increases in
contuminant types or levels in future
could result in adverse health
effects.

Concentrations of contaminants in the
surface vaters and sediment do not
currently suggest a threat to human
health. Future release of
contaminants to the surface waters may
change the concentrations and risk to
public health could occur.
Degradation products such as vinyl
chloride may increase in the future
and could become a threat to public
health.



present a low-cost alternative that offers the lowest level
of protection to public health and the environment. If con-
taminant concentrations in the proposed monitoring wells
exceed applicable and relevant and appropriate requirements
(ARAR's), future remedial actions would be initiated.

ALTERNATIVE 3--ACCESS RESTRICTIONS WITH RCRA CAP AND LEACHATE
COLLECTION AND TREATMENT

Alternative 3 is identical to Alternative 2 with the excep-
tion of a RCRA cap over both sites in place of a soil cover.
This alternative is intended to provide a greater level of
public health protection by reducing contaminant migration

to the groundwater through reduction in surface water infil-
tration while also meeting technical requirements of landfill
capping for site closure under RCRA. Monitoring would still
be necessary to detect migration of contaminants in the ground-
water. The quantity of leachate migrating to the groundwater
will be reduced significantly; however, the potential for
future contamination of the groundwater remains. As with
Alternative 2, if contaminant concentrations in the proposed
monitoring wells exceed ARAR's, future remedial actions would
be initiated.

ALTERNATIVE 4--ACCESS RESTRICTIONS WITH SOIL COVER, LEACHATE
COLLECTION, GROUNDWATER INTERCEPTION, AND TREATMENT

Alternative 4 is essentially identical to Alternative 2 with
the addition of groundwater interception to prevent the migra-
tion of groundwater contaminants offsite or to the surface
waters. This alternative addresses the groundwater and sur-
face water operable unit goals of providing adequate pro-
tection of public health and the environment from future
contamination of the surface water. Leachate from NSL would
continue to migrate to the groundwater so collection and
treatment would be required indefinitely at NSL. At ECC,
soil contaminants which leach to groundwater would be removed
and treated, though treatment of the combined flow of 140 gpm
would also likely be required indefinitely (possibly for

100 years or more).

ALTERNATIVE 5--ACCESS RESTRICTIONS WITH RCRA CAP, LEACHATE
COLLECTION, GRCUNDWATER INTERCEPTION, AND TREATMENT

Alternative 5 includes leachate and groundwater interception
and treatment similar to Alternative 4 but with a RCRA cap
over the sites. The objective of the cap is to minimize
further leaching of contaminants in the soil or landfill
contents to the groundwater. This may eventually allow ter-
mination of the groundwater collection and treatment system
though leachate collection and treatment would continue to
be necessary. Treatment of an estimated 100 gpm would be
necessary initially and would decline to 65 gpm after about
5 years.




ALTERNATIVE 6--ACCESS RESTRICTIONS WITH RCRA
CAP, LEACHATE COLLECTION, GROUNDWATER ISOLATION,
AND TREATMENT

Alternative 6 employs a groundwater collection system intended
to lower the water table beneath the contaminated or poten-
tially contaminated zones at both sites, thus isolating the
contaminants from the groundwater. Combined with a RCRA cap
the alternative is intended to eventually prevent further
contamination of the groundwater and result in groundwater
treatment of leachate only. The initial flow requiring
treatment is estimated at 340 gpm, declining to 210 gpm after

5 years and finally to 6 gpm within 15 years. The collection
system, however, would be operated indefinitely to maintain

the lower water table. This alternative is intended to provide
a greater level of protection to the public health and environ-
ment by reducing contaminant migration.

ALTERNATIVE 7--ACCESS RESTRICTICNS WITH RCRA
CAP, LEACHATE COLLECTION, GROUNDWATER ISOLATION,
AND TREATMENT, AND ECC SOIL VAPOR EXTRACTION

Alternative 7 incorporates all the components and objectives
of Alternative 6 with the additional treatment of
ECC-contaminated soil. Soil vapor extraction would_be used
to reduce VOC's in the unsaturated zone to below 10 cancer
risk levels. The public health risk from direct contact

with ECC-contaminated soil in the event of site development
would be greatly reduced. It is not expected that this would
reduce the groundwater treatment period.

ALTERNATIVE 8--ACCESS RESTRICTIONS WITH RCRA CAP, LEACHATE
COLLECTION, GROUNDWATER ISOLATION AND TREATMENT, AND ECC
SOIL INCINERATION

Alternative 8 incorporates the objectives of Alternative 7.
However, ECC soil contaminated with organics is treated via
onsite ingineration. All soil with organic contaminant levels
above 10 cancer risk levels or acceptable daily intake
levels would be incinerated. This results in permanent
destruction of organic contaminants.

ALTERNATIVE 9~-ACCESS RESTRICTIONS WITH ONSITE RCRA LANDFILL

Alternative 9 includes deed restrictions; excavation of the
landfill contents, peripheral soils, sediments, and
ECC-contaminated soil; and disposal of the waste materials
in an onsite RCRA-type landfill. This alternative addresses
all the operable unit goals and provides the highest level
of protection of all the alternatives.



DETAILED ANALYSIS OF ALTERNATIVES

Each alternative is evaluated using technical, public health
and welfare, environmental, institutional, and cost criteria.
The detailed cost analysis for each alternative includes
estimates of operation and maintenance (0&M) costs, capital
costs, replacement costs, and development of present worth.

The results of the detailed analysis are summarized in Table 2.

COMPARISON OF ALTERNATIVES

ALTERNATIVE 1--NO ACTION

The No Action Alternative does not mitigate or minimize the
existing threats to public health and environment identified
in the endangerment assessments for the sites and summarized
in Chapter 1 of this report. Potential adverse effects exist
for exposure to contaminants in soils, landfill contents,
sediment, leachate, groundwater, and surface waters. Since
remedial actions are required to mitigate or minimize these
existing or potential exposures, the No Action Alternative

is not recommended by U.S. EPA.

ALTERNATIVE 2--ACCESS RESTRICTIONS WITH SOIL COVER,
LEACHATE COLLECTION AND TREATMENT

The total present worth of Alternative 2 is $18,100,000.

It is considered by EPA to be effective in mitigating and
minimizing threats to public health and the environment from
exposure to contaminated soils, landfill contents, sediment
and leachate.

The remedial actions do not address leaching of contaminants
to the groundwater or migration of contaminated groundwater
to surface water. This alternative relies on monitoring to
detect increases in contaminant levels or types in ground-
water and surface water. Because groundwater monitoring
locations of necessity are located very near surface water
discharge areas, there may not be sufficient time for imple-
mentation of remedial actions before adverse effects occur
if previously undetected contamrinants or increased levels of
contaminants are detected. Since the potential for increas-
ing contaminant levels or types is great because of the heav-
ily contaminated ECC soils and the reported large quantities
of hazardous waste disposed of at NSL, monitoring alone is
not considered a reliable means of protecting the public
health and environment. Therefore, Alternative 2 is not
recommended by EPA.



‘EVALUATION

CRITERIA

Technical

Public Health

and Environment

_Institutional

COosT

Capital
Annual Average

Operation and Maintenance
Total Present Worth

ALTERNATIVE 6
Access Restrictions With RCRA Cap,
Leachate Collectfon, Groundwater
Isolation and Treatment

ALTERNATIVE 7
Access Restrictions With RCRA Cap,
Leachate Collection, Groundwater
Isolation and Treatment, and
ECC Seil Vapor Extraction

ALTERNATIVE 8
Access Restrictions With RCRA Cap,
Leachate Collection, Groundwater
Isolation and Treatment, and
ECC Soil Incineration

ALTERNATIVE 9
Access Restrictions With Onaice
RCRA landfill

Effective in protecting public
health from direct contact with
contaminants given proper implemen-
tation of deed restrictions and
maintenance of RCRA cap for an
indefinite period. Long-term
reliability of deed restriction
implementation is unknowm.

Effective in protecting pudlic
health from direct contact with
contaminants by eliminating surface
water leachate discharge. Leachate
collection and RCRA cap eliminates
leachate discharges to surface
water. Leachate can still migrate
to groundwater, but quanticy is
reduced by an estimated 90 percent.
Gr dwater i3 subseq ly
collected and treated.

Effective in eliminating direct
consumption of groundwater given
proper implementation of deed
restrictions prohibiting
installation of wells onsite.

Groundwater isolation may eventually
eliminate risk to public health from
direct ption of groundwater
onsite by lowering the water table
below zone of contamination.

Effective in preventing migration of
contaminated groundwater to surface
water or offsite,

Monitoring results are important to
reliable operation of groundwater
{solation system. Frequent water
level monitoring {s necessary to
assure low water table {s
maintained,

Releases from leaking drums or pools
of {mmiscible fluids may migrate to
the lowered water table and result

in continued treatment of groundwater.

Failure of collection or treatment
system is not likely to pose risk to
public health or environment over
the short-term at present contami-
nant levels, If leachate or
groundwater contaminant levels
incresse in future, additional
onsite storage volume should be
considered.

Groundwater {solation system
provides additional time for further
remedfation if failure detected.

Estimated time of design and
construction 18 1 to 2 years.

Short-term adverse construction
effects on aquatic habitat likely
due to stream relocation will be
mitigated by stream rehabilitation

Noise and dust generated by truck
traffic during RCRA cap
construction,

Aquatic habitat improves over time
because of cessation of contaminant
discharge to Finely Creek.

Al)l standards will be met. CERCLA
goal of protection of public health,
welfare, and environment is
achieved.

$27,600,000

849,000
37,300,000

Effective in protecting public health
from direct contact with contaminants
given proper implementation of deed
restrictions and maintenance of RCRA
cap for an indefinite period, Long-
term reliability of deed restriction
implementation is unknown.

Public health risk from future site
excavation and direct contact,
inhalation, and ingestion of VOC's

in ECC contapinated soil {s reduced
to below 10 ~ cancer risk levels.
Potential ADI exceedance for lead and
cadmium is unchanged but mitigated by
access restrictions and cap.

Effective in protecting public health
from direct contact with contaminants
by eliminating surface water leachate
discharge. Leachate collection and
RCRA cap eliminates d{scharges to
surface water. Leachate can still
migrate to groundwater, but quantity
is reduced by an estimated 90 percent.
Gr dvater is sub 1y collected
and treated.

ECC soil vapor extraction greatly
reduces generation of contaminated
leachate.

Effective in eltminating direct con-
sumption of groundwater given proper
implementation of deed restrictions
prohibiting {nstallation of wells
onsite.

Groundwater fsolation may eventually
eliminate risk to public health from
direct consumption of groundwater
onsite by lowering the water table
below zone of contamination.

Effective in preventing migration of
contaminated groundwater to surface
water or offsite.

Monitoring results are important to
reliable operation of groundwater
isolation system. Frequent water
level monitoring is necessary to
assure low water table is maintained.

Releases from leaking drums or pools
of immiscible fluides may migrate to
the lowered water table and result {n
continued treatment of groundwater.

Failure of collection or treatment
system 1s not likely to pose risk to
public health or environment over the
short-term at present contaminant
levels. If leachate or groundwater

contaminant levels increase in future,

additional onsite storage volume
should be considered.

Groundwater isolation system provides
additional time for further remedia-
tion i{f failure detected.

Installation of cap over ECC would
follow the 2 to 4 year operation
period of soil vapor extraction.
Total estimated time of design and
construction {s 3 to 6 years.

Short-term adverse construction
effects on aquatic habitat likely due
to stream relocation will be mitigated
by stream rehabflitation.

Aquatic habitat improves over time
because of cessation of contamination
discharge to Finley Creek.

Noise and dust generated by truck
traffic during RCRA cap constructfon.

All standards will be met. CERCLA
goal of protection of public health,
wealfare, and environment is achieved,

$28,500,000

- 896,000
39,300,000

.excavation coyld oceur.

Effective in protecting public health
from direct contact with contaminants
glven proper implementation of deed
restrictions and maintenance of RCRA
cap for an indefinite period. Long-
term reliability of deed restriction
implementation {s unknown.

Public health risk from future sfite
excavation and direct contact,
inhalation, and ingestion of organic
cor_ngaminunts in soil reduced to below
10 = cancer risk levels. Potential
ADI exceedance for lead and cadmium
is unchanged but mitigated by access
restrictions and cap.

Effective in protecting public health
from direct contact with contaminants
by eliminating surface water leachate
discharge. Leachate collection and
RCRA cap eliminates discharges to
surface water. Leachate can still
migrate to groundwater, but quantity
is reduced by an estimated 90 percent,
Groundwater is subsequently collected
and treated,

ECC soil incineration greatly reduces
generation of contaminated leachate,

Effective {n eliminating direct
consumpticn of groundwater given
proper implementation of deed
restrictions prohibiting installation
of wells onsite.

Groundwater isolation may eventually
eliminate risk to public health from
direct consumptien of groundwater
onsite by lowering the water table
below zone of contamination.

Effective in preventing migration of
contaminated groundwater to surface
water or offsite.

Monitoring results are important to
relfable operation of groundwater
isolation system. Frequent water
level monitoring is necessary to
assure low water table {s maintained.

Releases from leaking drums or pools
of tmmiscidble fluids may migrate to
the lowered water table and result fn
continued treatment of groundwater.

Failure of collection or treatment
system is not likely to pose risk to
public health or environment over the
short-term at present contaminant
levels. If leachate or groundwater
contaminant levels increase in
future, additional onsite storage
volume should be considered.

Groundwater isolation system provides
additional time for further remedfa-
tion if failure detected.

Installation of cap over ECC would
follow the 3 to 4 years implementa-
tion period of ECC soil incineratfon.
Total estimated time of design and
construction is 4 to 6 years.

Short-term adverse construction
effects on aquatic habitat likely due
to stream relocation will be
mit{gated by stream rehabilitation.

Aquatic habitat fmproves over time
because of cegsation of contaminant
discharge to Finley Creek.

Noise and dust generated by truck
traffic during RCRA cap constructfon,

Release of contaminants to the air or
surface water during ECC sofl

All standards will be met.
goals will be met. Requires
delisting of residue to dlsp3u of it
onsite, No permits required but need
to follow technical requirements.

CERCLA

$66,400,000
849,000
76,100,000

Effective in protecting public health
from direct contact with contaminants
given proper implementation of deed
restrictions and maintenance of RCRA
cap for an indefinite period. Long-
term reliability of deed restriction
implemencation {s unknown.

Effective in protecting public health
from direct contact with contaminants
by eliminating surface leachate
discharge. If properly constructed,
the onsite RCRA landf{ll would prevent
leachate discharges.

Effective in eliminating direct con-
sumption of groundwater given proper
implementation of deed restrictions
prohibiting installation of wells
onsite.

Effective {n preventing migration of
contaminated groundwater to surface
water or offsite,

Long-term relfability of RCRA
landfills has not been demonstrated
though 13 believed to be good given
proper maintenance.

Monitoring is essential to check the
integrity of the landfill liner,

Estimated time of design and
constructfon {s 3 to 5 years.

Potential for exposure of construction
workers during excavation {s very
high,

Short-term siverse construction
effects on aquatic habitat likely due
to stream relocation will be mitigated
by stream rehabilitation.

Aquatic habitat improves over time
because of cegsation of contaminant
discharge to Finely Creek.

Releases of contaminants to the air or
surface water during landfill
excavation could occur,

Short-term generation of noise and
__dust from truck traffic_snd heavy

equipment operation onsite during KCRA
landfill construction,

All standards will be met. CERCLA
goal of protection of public health,
welfare, and environment is achieved.

$105,000,000

275,000
108,000,000

TABLE 2 (Page 2 of 2)
SUMMARY OF DETAILED

EVALUATION OF ALTERNATIVES
ECC-NSL CAA



EVALUATION

CRITERIA

Technical

Public Health

and Environment

ALTERNATIVE 1

No Action

ALTERNATIVE 2
Access Restrictions With Soil Cover,
Leachate Collection and Treatment

ALTERNATIVE 3
Access Restrictions With RCRA Cap,
Leachate Collection and Treatment

ALTERNATIVE 4
Access Restrictions With Sofl Cover,
Leachate Collection, Groundwater
Interception and Treatment

ALTERNATIVE 5
Access Restrictions With RCRA Cap,
Leachate Collection, Groundwater
Interception and Treatment

Potential exists for adverse health
effects resulting from exposure to
subsurface soil, landfill contents,
and leachate sediments and sediments
in the old creek beds of Finley
Creek., Soll cover at ECC may pose
low level public health risk,

Potentfal exists for adverse effects
to public health and envircnment
from future releases of contaminants
in leachate.,

Potential exists for adverse health
effects from consumption of contami-
nated groundwater or fish that have
bioconcentrated contaminants,
Potential exists for adverse effects
on public health and enyironment
from future releases of contaminants
to surface water.

Institutional Uncontrolled hazardous waste site
does not meet goals of CERCLA,
Croundwater in violation of drinking
water quality criteria, Surface
water exceeds ambient water quality
criteria for protection of human
health.

COST

Capltal ~0-

Annual Average

Operation and Maintenance ~0-
Total Present Worth ~0-

Effective in protecting public health
from direct contact with soil contami-
nants given proper implementation of
deed restrictions and maintenance of
soil cover for an indefinite perlod.
Long-term reliability of deed
restriction implementation f{s unknown,

Effective in protecting public health
from direct contact with leachate
contaminants by eliminating surface
leachate discharge. Leachate collec-
tion and soil cover eliminates leach-
ate discharges to surface water,
Leachate can still migrate to ground-
water,

Migration of contaminated groundwater
to surface water is not eliminated.
Groundwater and surface water monitor-
ing should allow detection of contami-
nants posing risks. However,
sufficient time to implement remedial
action may not be avallable before
public health or environment are
affected.

Monitoring frequency and comprehen-
sivenese are critical to successful
implementation,

Estimated time of design and
construction ia 6 months to 1 year.

Short-term sdverse construction
effects on aquatic habitat likely due
to stream relocation will be mitigated
by stream rehabilitation,

Minor dust releases and noise
generation during site work.

Water quality criteria may be
violated. May need to acquire land
and implement deed restrictions, The
potential for releases of contaminated
groundwater from the site continues,
80 policy of CERCLA may not be met.

$ 8,710,000

941,000
18,100,000

Effective in protecting public health
from direct contact with contaminants
given proper implementation of deed
restrictions and maintenance of RCRA
cap for an indefinite period. Long-
term reliability of deed restriction
implementation s unknown.

Effective {n protecting public health
from direct contact with leachate
contaminants by eliminating surface
leachate discharge. Leachate
collection and RCRA cap eliminates
leachate discharges to surface water.
Leachate can still migrate to
groundwater, but quantity is reduced
by an estimated 90 percent.

Migration of contaminated groundwater
to surface water {s not eliminated,
although would be reduced relative to
Alternative 2. Groundwater and
surface water monitoring should allow
detection of contaminants posing
risks. However, sufficient time to
implement mitigative action may not
be available before health or
environment are affected. R

Monitoring frequency and comprehen-
siveness are critical to successful
implementation.

Estimated time of design and
construction is 1 to 2 years.

Short-term adverse construction
effects on aquatic habitat likely due
to stream relocation will be
mitigated by stream rehabilitation

Noise and dust generated by truck
traffic during RCRA cap construction.

Water quality criteria may be
violated. May need to acquire land
and implement deed restrictions. The
potential for releases of
contaminated groundwater from the
site continues, so policy of CERCLA
may not be met,

$21,400,000

819,000
29,900,000

Effective in protecting public health
from direct contact with contaminants
given proper implementation of deed
restrictions and maintenance of soil
cover far an indefinite period. Long-
term reliability of deed restriction
implementation is unknown.

Effective in protecting public health
from direct contact with leachate
contaminants by eliminating surface
leachate discharge. Leachate and
groundwater collection and soil cover
eliminates discharges to surface
water, Leachate can still migrate to
groundwater which is subsequently
collected and treated.

Effective in preventing migration of
contaminated groundwater to surface
water or offsite,

Monitoring results are important to
reliable operation of groundvater
interception and treatment system.

Failure of collection or treatment
system is not likely to pose risk to
public health or environment over the
short-term at present contaminant
levels. If leachate or groundwater
contaminant levels increase in future,
additional storage volume should be
considered.

Estimated time of design and
construction is 1 year.

Short-term adverse construction
effects on aquatic habitat likely due
to stream relocation will be mitigated
by stream rehabilitation

Minor dust releases and ncoise genera-
tion during site work.

Aquatic habicat improves over time
because of cessation of contamipant
discharge to Finley Creek.

The CERCLA goal of protection of
public health, welfare, and
environment i3 achieved.

$11, 200,000

982,000
20,800,000

Effective in protecting public
health from direct contact with
contaminants given proper implemen-
tation of deed restrictions and
maintenance of RCRA cap for an
indefinite period. Long-term
reliability of deed restriction
implementation is unknown.

Effective in protecting public
health from direct contact with
contaminants by eliminating surface
water leachate discharge. Leachate
collection and RCRA cap eliminates
leachate discharges to surface
water, Leachate can still migrate
to groundwater, but quantity is
reduced by an estimated 90 percent,
Groundwater is subsequently
collected and treated,

Effective in eliminating direct
ption of gr dwater given
proper implementation of deed
restrictions prohibiting
installation of wells onsite.

Effective in preventing migration of
contaminated groundwater to surface
water or offsite,

Monitoring results are important to
reliable operation of groundwater
interception and treatment system.

Fajilure of collection or treatment
system is not likely to pose risk to
public health or environment over
the short-term at present, contaminant
levels. 1f leachate or groundwater
contaninant levels increase in
future, additional onsite storage
volume should be considered.

Estimated time of design and
construction is 1 year,

Short~term adverse construction
effects on aquatic habitat likely
due to stream relocation will be
mitigated by stream rehabilitation.

Noise and dust generated by truck
traffic during RCRA cap construc~
tion.

Aguatic habitat improves over time
because of cessation of contaminant
discharge to Finley Creek.

All standards will be met, CERCLA
goal of protection of public health,
welfare, and environment is
achieved,

$24,900,000

832,000
33,900,000

TABLE 2 (Page 1 of 2)
SUMMARY OF DETAILED
EVALUATION OF ALTERNATIVES

ECC-NSL CAA
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ALTERNATIVE 3--ACCESS RESTRICTIONS WITH RCRA CAP,
LEACHATE COLLECTION AND TREATMENT

The present worth of Alternative 3 is $29,900,000. The cap
would reduce leaching of contaminants to the groundwater by
an estimated 90 percent and as a result it would reduce the
potential for contaminant levels to increase in the future.
Migration of groundwater contaminants to surface water, how-
ever, would not be mitigated and, as with Alternative 2,
protection of public health and environment would be depen-
dent on groundwater and surface water monitoring. As dis-
cussed earlier, monitoring alone is not considered reliable.
Alternative 3 is not considered to provide adequate protec-
tion of public health and the environment and is not
recommended by EPA,

ALTERNATIVE 4--ACCESS RESTRICTIONS WITH SOIL COVER,
LEACHATE COLLECTION, GROUNDWATER INTERCEPTION
AND TREATMENT

The present worth cost of Alternative 4 is $20,800,000.

This alternative is considered effective in protecting
public health and the environment from site contamination.
The groundwater and leachate collection and treatment
systems, however, would be required to operate for a long
period of time, possibly in excess of 100 years, because
contaminants could continue to leach from soils and landfill
contents. Though groundwater collection and treatment has
been shown to be reliable, continued maintenance and
operation far into the future cannot be assured.

ALTERNATIVE 5--ACCESS RESTRICTIONS WITH RCRA CAP,
LEACHATE COLLECTION, GROUNDWATER INTERCEPTION
AND TREATMENT

The present worth of Alternative 5 is $33,900,000. The cap
would reduce leaching of contaminants from the unsaturated
zone to the groundwater by an estimated 90 percent and, as a
result, could reduce the potential for contaminant levels to
increase in the future. It is possible that the cap may
also reduce the operational period for the groundwater col-
lection and treatment system, though the actual period of
operation cannot be reliably estimated.

ALTERNATIVE 6~~ACCESS RESTRICTIONS WITH RCRA CAP,

LEACHATE COLLECTION, GROUNDWATER ISOLATION

AND TREATMENT

The total present worth of Alternative 6 is $37,300,000.
The groundwater isolation system employed in Alternative 6
lowers the groundwater table below the zone believed to be
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currently contaminated. The intent is to isolate contami-
nants in the unsaturated zone so they cannot migrate in
groundwater. Eventually the groundwater would no longer be
contaminated and treatment would not be necessary. This may
occur when the water table is fully lowered, estimated to be
5 years. It is possible, however, that contaminants released
from buried drums or immiscible fluids could migrate to the
lower water table. As a result, the reliability of the
groundwater isolation system to reduce the operational per-
iod of groundwater treatment is not assured. 1In addition,
the groundwater collection system would have to be operated
indefinitely to maintain the lower water table. As with
Alternatives 4 and 5, the reliability of long-term mainte-
nance and operation of the collection system is unknown.

The isolation system of Alternative 6 does provide substan-
tially more time between a potential collection system fai-
lure and a release of contaminants to surface water. This
occurs because of time necessary for the water table to rise
onsite and groundwater gradients reverse. Since the time
available under Alternatives 4 and 5 is considered substan-
tial, this is not considered a significant benefit.

ALTERNATIVE 7--ACCESS RESTRICTIONS WITH RCRA CAP,
LEACHATE COLLECTION, GROUNDWATER ISOLATION AND
TREATMENT, AND ECC SOIL VAPOR EXTRACTION

The present worth of Alternative 7 is $39,300,000. The
major public health and environmental benefit of soil vapor
extraction is the removal of the relatively mobile volatile
organic compounds (VOC's) from the soil. This results in a
reduced potential for human exposure or overland migration
of VOC contaminants offsite in the event of site development.
The probability of site development, in violation of deed
restrictions, at some point in the future is not known but
is believed to be minimal because of the presence of the
immediately adjacent NSL site. If site development were to
occur, health threats from exposure to other organic and
inorganic contaminants would still be present. Removal of
VOC's from the unsaturated zone would have little effect on
the operational period of the groundwater collection system
since these contaminants would be nearly immobilized by the
construction of a RCRA cap over the ECC site.

Because a public health threat would remain in the event of
future ECC site development and because removal of VOC's
from the unsaturated zone is not expected to affect ground-
water collection and treatment, the advantages of soil vapor
extraction are not considered great. The expenditure of
$2,000,000 in present worth for ECC soil vapor extraction
for the marginal reduction in health threat is not consid-
ered cost effective. Alternative 7 is not recommended by
EPA.



ALTERNATIVE 8--ACCESS RESTRICTIONS WITH RCRA CAP,
LEACHATE COLLECTION, GROUNDWATER ISOLATION AND
TREATMENT, AND ECC SOIL INCINERATION

The present worth of Alternative 8 is $76,100,000. ECC soil
incineration would result in the destruction of all organic
contaminants_%n soil in the unsaturated zone with contaminants
above the 10 cancer risk level. The resulting reduction
in health threats in the event of future site development
would be greater than in Alternative 7. The presence of NSL
adjacent to ECC and the restrictions on the deed preventing
site development make this unlikely. The present worth of
$38,800,000 for ECC soil incineration for reducing public
health threats in the unlikely event of future site develop-
ment is not considered cost effective. Alternative 8 is not
recommended by EPA.

ALTERNATIVE 9--ACCESS RESTRICTIONS WITH
ONSITE RCRA LANDFILL

The present worth of Alternative 9 is $108,000,000. The new
landfill would include a double liner, leachate collection
system, leachate and groundwater monitoring system, gas col-
lection system, and multimedia cap.

The new landfill would effectively isolate the contaminants
from the environment. Operation and maintenance of the
facility would be required indefinitely. Though long-term
reliability of the facility is believed to be good, proper
operation and maintenance far into the future cannot be
assured. Exposure of workers to the hazardous materials may
occur during excavation of ECC soils and the landfill. Also
inadvertent releases to the environment by volatilization or
surface erosion during the several years of construction
activity would likely occur. The expenditure of $108,000,000
in present worth is not considered cost effective by EPA
when the hazards induced by site excavation are considered
and the availability of a lower cost alternative with a
similar level of protection for the public health and
environment.

COMPARISON OF ALTERNATIVES 4, 5 AND 6

Alternatives 4, 5 and 6 were all found to provide adequate
protection of public health, welfare, and environment, if
they are operated and maintained through the period of con-
tinued contaminant release. Since this period may be in
excess of 100 years, an important consideration in alterna-
tive selection is to minimize the operation and maintenance
necessary, particularly in regards to collection and treat-
ment of contaminated leachate and groundwater. Generally,
the less operation and maintenance required the more relia-
ble the system will be in the future.

10
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Alternative 4 requires the greatest amount of treatment for
leachate and groundwater since it does not include a RCRA
cap. An estimated 40 gpm of leachate and 100 gpm of ground-
water may require treatment in excess of 100 years. In
comparison to Alternatives 5 and 6, which include a RCRA
cap, Alternative 4 would have the poorest long~term
reliability for continued effective operation.

Alternatives 5 and 6 both reduce leachate generation to an
estimated 5 gpm as a result of the RCRA cap. The groundwater
isolation system of Alternative 6 could reduce the need for
treatment to leachate only. This could occur as early as

5 years. For the reasons noted earlier, however, this is
uncertain and treatment of groundwater may be required
indefinitely, as is the case for Alternative 5. 1In addi-
tion, Alternative 6 would require operation and maintenance
of the collection system indefinitely, irrespective of
whether treatment is necessary.

Comparison of the costs of Alternatives 5 and 6 show
Alternative 6 with the following higher costs:

o $2.7 million more in capital cost because of the
groundwater isolation system

o $17,000 more in annual operation and maintenance
costs (assuming 15 years of groundwater treatment
for Alternative 6) as a result of high initial
flow rates

(o} $3.4 million more in present worth

The present worth of Alternative 6 would still be $1.6 million
more than Alternative 5 if treatment of groundwater could be
terminated after 1 year. Groundwater treatment beyond 15 years
would result in even greater cost differences between Alter-
natives 5 and 6. Because of the greater costs of Alterna-

tive 6 and the uncertainty regarding the period of

groundwater treatment, it is not recommended by EPA.

RECOMMENDED ALTERNATIVE

U.S. EPA's recommended alternative is Alternative 5. The
major components of the alternative are:

Access restrictions

Cooling pond sludge removal
RCRA cap and surface controls.
Monitoring

Leachate collection
Groundwater interception
Treatment

000O0D0O0O

A site plan of Alternative 5 is shown in Figure 1.

11
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ACCESS RESTRICTIONS

Deed restrictions would be placed on the landfill property
and the ECC site. The restrictions should prevent future
development of the land to protect against direct contact
with contaminants or further migration that could result
from site excavation and development. The deed restrictions
should also prohibit use of groundwater or installation of
wells onsite. Access to the site would be controlled by
completing the fencing around the site perimeter and posting
signs.

COOLING POND SLUDGE REMOVAL

Contaminated sludge or soil remaining in the former ECC
cooling pond would be excavated and disposed of at a
licensed RCRA landfill. Soil samples would be collected
from soil borings in the former cooling pond and analyzed to
determine excavation locations and volumes. Excavated
sludge or soil would be replaced with clean fill. Removal
of the remaining contaminated sludge would reduce contamina-
tion of the sand and gravel deposit beneath ECC. Groundwater
removed during sludge excavation would be transported and
treated at a licensed RCRA facility or treated onsite in the
groundwater treatment system.

RCRA CAP AND SURFACE CONTROLS

These actions include removal of contaminated sediment,
rerouting of creeks, and construction of a multimedia cap
over ECC and NSL.

Contaminated leachate sediment and sediment in the ditch
north of NSL and the old creek beds of Finley Creek would be
excavated, dewatered, and disposed of onsite beneath the
cap. It was assumed for cost estimating that excavation to
a 1-foot depth would be necessary and a total of 4,200 cubic
yards would be removed. The actual volume removed would be
dependent on further sampling undertaken as part of final
design. The creek beds would be backfilled and a soil cover
would be placed over areas not under the cap. Contaminated
water resulting from the dewatering of the sediment would be
treated in the onsite treatment system.

The unnamed ditch would be rerouted to the west of ECC and
portions of Finley Creek would be rechannelized. This would
route the surface waters farther away from contaminated
areas and increase the time available between contaminant
detection in groundwater and discharge to Finley Creek or
the unnamed ditch.

The RCRA cap would cover both ECC and NSL and include two
low permeability layers. From top to bottom, the cap

12
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includes 1 foot of soil for vegetative growth, 1.5 feet of a
sand and gravel for drainage, a 30-mil synthetic membrane,

2 feet of clay, and 1 foot of sand (for gas collection on
the landfill only). Prior to placing the cap, the site
would be graded to eliminate sharp grade changes and to
provide for drainage. Also the former process building on
the ECC site would be demolished. The concrete floor and
foundation would remain and the cap placed on top. The cap
would be seeded to control erosion and promote evapotrans-
piration.

The RCRA cap is expected to reduce the rate of leachate
production from 40 gpm to 5 gpm within 5 years. The resulting
leachate flowrate requiring treatment would also decrease

from 40 gpm to 5 gpm.

MONITORING

Contaminant migration would be assessed through a regular
leachate, groundwater, and surface water monitoring program.
Leachate would be sampled at the leachate collection sump as
part of the leachate collection and treatment system. Ground-
water would be monitored during the first year using 15 of

the existing wells and an additional 26 new monitoring wells.
The 41 monitoring wells would be sampled quarterly the first
year and analyzed for the full organic and inorganic priority
pollutant list.

Monitoring well sampling would be reduced dependent on
results of the four initial sample rounds. It is estimated
that subsequent semiannual sampling would be necessary at 14
wells. Samples would be analyzed for VOC's, semivolatiles,
and inorganics. Water levels of monitoring wells would be
taken at the time of sampling and gradients would be cal-
culated.

Surface water and sediment would be sampled at eight locations
semiannually. These samples would be analyzed for VOC's,
base/neutrals, pesticides, PCB's, and inorganics. Depending
on surface water results, fish may be occasionally collected
from Finley and Eagle Creek and their tissues analyzed for
bioaccumulation of organic contaminants.

LEACHATE COLLECTION

The leachate collection system would consist of a French
drain encircling the landfill. The drain would be about

4 feet deep and about 6,000 feet in length. Perforated pipe
laid in the trench would be used to transport leachate to a
sump located near the treatment system in the southwest
corner of the site. The trench would be backfilled with
gravel. A 1l-foot layer of gravel would also be placed on
the sideslopes of the landfill to provide a drainage path

13
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for leachate seepage. The RCRA cap described previously
would extend over the gravel layer and the drainage trench.
The existing leachate collection system would be decommis-
sioned and abandoned.

GROUNDWATER INTERCEPTION

The objective of the groundwater collection system is to
prevent contaminated groundwater from migrating past the
perimeter of ECC and the landfill and discharging to surface
waters. The collection system costed and described here for
this alternative will meet this objective based on the
information available to date. Further site investigations
during final design may alter the design of the collection
system; however, the objective of the groundwater inter-
ception system will be met.

The groundwater collection system costed consists of a
French drain installed along the southern and southwestern
boundaries of the landfill and ECC. The trench would be
about an average depth of 25 feet (see Figures 4-1, 4-2, and
4-3). The trench would include two collection pipes, one
set 5 feet below the existing water table to function as the
interception system, and the other set at the bottom of the
trench to be used if the isolation system is implemented at
a later time. It is anticipated that an approximate 5-foot
overall drawdown of the water table at the collection system
would be ‘sufficient to prevent groundwater movement past the
system. The French drain would include an impermeable bar-
rier on the south wall of the trench to minimize inflow of
water from Finley Creek. The barrier consists of an imper-
meable synthetic membrane and at least 6 inches of compacted
clay. It would extend 3 feet into the till below the sand
and gravel deposit in the southwest area of the site. The
barrier would also extend 75 feet beyond the western end of
the drain.

The initial combined flowrate from the leachate and ground-

water collection systems is estimated to be 100 gpm with

40 gpm from the leachate collection system. Within 5 years,
the flow is estimated to decrease to about 65 gpm because of
a reduction in leachate generation.

TREATMENT

Treatment of leachate and groundwater will be required to
meet effluent discharge limits set in the NPDES permit for
discharges to Finley Creek. The limits must protect aquatic
life and human health from consumption of aquatic organisms
and human health from use of the downstream Eagle Creek
Reservoir as a drinking water supply.

14
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The onsite treatment system costed and described here will
be capable of meeting the effluent limits. During final
design, the treatment system will likely be modified based
on pilot and bench~scale testing and more detailed eval-
uations of capital and operation and maintenance costs. The
objective of meeting the discharge limits will be obtained,
however.

Leachate and groundwater would be pumped to an onsite
treatment plant consisting of precipitation, biological
oxidation, and carbon adsorption. The two streams would be
combined in a 100,000-gallon holding tank. In the treatment
system, the waste stream first passes through the precipi-
tation process for removal of metals and other inorganics.
Chromium, copper, iron, lead, and zinc were detected in the
groundwater and leachate samples and can be removed by
precipitation. Hydroxide precipitation is used for cost
estimating purposes. Flocculation and clarification follow
the chemical addition and can be accomplished in one basin.
Either flocculation with lamella gravity settlers or solids
contact clarifiers could be used. Sludge is removed from
the bottom of the basin and can be thickened, dewatered with
a filter press, and disposed of in a RCRA landfill.

Effluent from the precipitation process then goes through
powdered activated carbon treatment (PACT), which is a
patented activated carbon enhanced biological treatment
system. The PACT system combines biological treatment and
carbon adsorption into one process. The system works

through the addition of powdered activated carbon to the
influent of the activated sludge process. The system
consists of carbon feeding equipment, an aeration basin with
the necessary appurtenances, a clarifier, and solids handling
equipment. Solids would be wasted to an aerobic digester
followed by dewatering. Solids would then be disposed of at
a RCRA landfill unless they could be delisted as a nonhazard-
ous waste. Spent carbon in the waste solids could be
separated and regenerated offsite.

Granular media filtration would be included in the treatment
system following either the precipitation system or the PACT
system or both The advantage of having a filter after each
unit would be that less metals would carry over into the
PACT system and that solids with low settleability would be
removed from the biological system effluent. For costing
purposes, however, it is assumed that one filter will be
used after the PACT system.

OPERATION AND MATINTENANCE REQUIREMENTS

Maintenance would be required for the cap because of erosion,
freeze/thaw, and landfill settlement. It was estimated that
every fifth year, 10 inches of fill over 50 percent of the
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landfill would need replacement. Regular mowing of grass on
the cap is required. Routine inspections of the cap surface
and the leachate and groundwater collection systems would be
required semiannually. Replacement of collection system
pumps, cleaning of collection system drains, and refurbishment
of monitoring well screens would be undertaken as necessary.

The treatment system would require full-time operators to
perform testing and maintenance, to adjust chemical and
carbon feed rates, and to ensure that all process units are
functioning properly. To provide for regular maintenance or
in the event of treatment system failure, a 100,000-gallon
holding tank is included. This tank provides a 2-day
holding time for untreated leachate.

GLT655/2
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Chapter 1
INTRODUCTION

The U.S. Environmental Protection Agency (EPA) and the Indiana
Department of Environmental Management (IDEM), formerly the
Indiana State Board of Health (ISBH), have determined that
the Environmental Conservation and Chemical Corporation (ECC)
site and the Northside Sanitary Landfill (NSL) site both
near 2Zionsville, Indiana, pose a threat to the public health,
welfare, and the environment. Under the Comprehensive
Environmental Response, Compensation and Liability Act of
1980 (CERCLA) and Execution Order 12316, EPA is given the
authority to control the actual or potential release of
hazardous substances that pose a substantial threat to the
public health, welfare, and the environment.

This Combined Alternative Analysis (CAA) report discusses
the study methods used in developing and evaluating remedial
action alternatives for the adjacent sites. The alternatives
developed in this report are derived from the alternatives
developed for the individual sites and discussed in the ECC
and NSL FS reports. The purpose of combined alternatives
for the adjacent sites is to ensure the remedial actions are
compatible with each other, to avoid duplicate remedial
actions, and to integrate remedial actions to achieve cost
savings. CERCLA Section 104(d) (4) states that sites geo-
graphically close or posing similar threats to the public
health, welfare, and the environment may be treated as one
site.

This report briefly summarizes the Remedial Investigation
(RI) results for each of the sites along with the endanger-
ment assessment results (Chapter 1). Chapter 2 presents the
remedial action objectives for the combined sites and the
assembly of the combined remedial actions. The detailed
analysis of alternatives is presented in Chapter 3 followed
by the recommended alternative in Chapter 4.

The CAA report is based on information contained in the fol-
lowing reports:

Final ECC RI Report, March 14, 1986
Final NSL RI Report, March 27, 1986
Public Comment ECC FS Report, November 7, 1986
Public Comment NSL FS Report, November 7, 1986

0000

SITE BACKGROUND

The ECC and NSL sites are next to each other in a rural area
of Boone County, Indiana, near the intersection of State
Route 32 and U.S. Highway 421 and about 10 miles northwest

of Indianapolis. The ECC site occupies 6.5 acres immediately
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west of the 168-acre NSL site, of which approximately 70 acres
is landfilled (Figure 1-1).

NSL is a privately owned and operated active solid waste
disposal facility. The site has been active since at least
1962 and has accepted various industrial and municipal wastes
during the course of its operation. The vice president of
NSL has estimated 16 million gallons of hazardous wastes

have been disposed of in the landfill., A 3-acre oil sepa-
ration lagoon on the landfill surface is evident in a 1977
aerial photograph. The site has had recurring operational
deficiencies as reported by ISBH. The EPA detected leachate
running into Finley Creek, and groundwater contamination was
detected in monitoring wells at the site. The site was placed
on the National Priorities List in 1983.

ECC began operations in 1977 and was engaged in the recovery/
reclamation/brokering of primary solvents, oils, and other
wastes received from industrial clients. Waste products

were received in drums and bulk tankers and prepared for
subsequent reclamation or disposal. Reclamation processes
included distillation, evaporation, and fractionation to
reclaim solvents and oil.

Several memorandums from ISBH discuss the disposal of ECC
wastes in the NSL landfill. ECC wastes reportedly disposed

of at NSL were 5,000 gallons/month of wastewater from the

ECC oil reclamation process, still bottoms and solvent
recovery waste, 50 to 80 drums/day of paint sludge, thinner,
stain and resin sludge, and at least 7,000 drums of unreported
contents.

Drum shipments to ECC were halted in February 1982 after EPA
and ISBH investigations showed accumulation of contaminated
stormwater onsite, inadequate management of drum inventory,
and several spill incidents. EPA subsequently conducted
removal actions at ECC including removal, treatment, and
disposal of cooling pond waters, about 30,000 drums of
waste, 220,000 gallons of hazardous waste from tanks, and
5,650 cubic yards of contaminated soil and cooling pond
sludge.

SITE DESCRIPTION

The area surrounding the sites is largely undeveloped. Land
use to the east and south of the site is agricultural, to

the west and north it is residential. Approximately 50 resi-
dences are within 1 mile of the site.

An unnamed drainage ditch that separates NSL from the ECC

site flows into Finley Creek near the southwest corner of

the landfill (Figure 1-2). Finley Creek discharges into

Eagle Creek about one-half mile downstream of the site.

Eagle Creek then flows south for about 9 miles before emptying

1-2
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into the Eagle Creek Reservoir, which is used by the City of
Indianapolis for a portion of its drinking water supply.

The surface of the landfill ranges from 30 feet to 70 feet
above the surrounding grade. The sideslopes of the landfill
are steep with shallow erosion gullies commonly present.
Leachate seeps have been evident on all sides of the land-
fill. Two manmade ditches, one on the north side and one on
the east side of the landfill, act as collection ditches for
the leachate. The former ditch drains to the unnamed ditch
and the latter drains directly to Finley Creek. The north
ditch was observed during the remedial investigation to have
a constant baseflow of leachate generated by the landfill.

A leachate collection system consisting of three holding
tanks and collection tiles was installed to control leachate
discharges.

The landfill cover generally consists of silty clay till
material that was borrowed from the area immediately north
of the landfill. The cover is generally barren with some
areas of sparse vegetation. It is fairly well compacted in
areas that support vehicular traffic during operation. The
surface is sloped to prevent ponding but shallow erosion
gullies are evident in all areas of the cover. A shallow
silt pond east of the landfill collects surface runoff from
the eastern portion of the site and discharges to Finley
Creek. The NSL site is not fenced nor is access to the site
strictly controlled.

The ECC site is covered with a silty clay cap except in the
southern third of the site where a concrete pad used during
site operation is still in place. A sump in the southeast
corner of the site collects contaminated water beneath the
concrete pad. The ECC process building is in the northern
half of the site. Access to the site is restricted by a
surrounding fence.

REMEDIAL INVESTIGATIONS

Remedial investigations including soil, hydrogeologic, sur-
face water, and sediment investigations of the sites began
in 1983 and continued to November 1985. Details of the
investigations are included in the ECC and NSL Remedial
Investigation Reports.

HYDROGEOLOGIC CHARACTERISTICS

Geology

The site geology is summarized from Shaver and Sunderman

(1983). The sites and all of Boone County are located on
the Tipton Till Plain. The Tipton Till Plain is an exten-
sive flat to gently rolling area formed on ground moraine

1-3



glacial till deposited during the Wisconsinan glacial advance.
In general, 150 to 200 feet of glacial till overlies Devonian
limestone and dolomite bedrock.

The till deposits consist mainly of dense silty clays that
contain scattered and discontinuous deposits of sand, gravel,
and silty sand at varying elevations. These coarse grain
deposits appear to be glacio-fluvial and lacustrine in origin
and form discontinuous lenses within the till.

A sand and gravel lens which extends beneath the ECC site
and the southwest corner of the NSL site has a thickness of
approximately 4 to 24 feet and a base elevation of 850 to
865 feet. The top of this lens is near the land surface in
the southwest corner of the NSL site.

A continuous layer of sand and gravel, 2 to 15 feet thick,
has been identified near the base of the till deposit. This
layer is typically encountered at depths of 150 to 200 feet
below land surface.

Hydrogeology

Because of the thin and discontinuous nature of the sand and
gravel deposits within the till unit, it is not expected
that they will act as a single water-bearing unit that will
influence the overall movement of groundwater beneath the
site. The permeable sand and gravel zones may be charac-
terized by localized confined groundwater conditions, and
groundwater movement through the sand and gravel zones may
occur at velocities that are greater than the average for
the overall till unit. For this combined alternative analysis,
the till unit has been considered as a single water-bearing
unit.

The sand and gravel lens beneath the ECC site and the south-
west corner of the NSL site is near the land surface in the
vicinity of Finley Creek and therefore forms a pathway for
contaminated groundwater to discharge directly to the creek.
Because of this, and because the thickness and continuity of
the lens is greater than other sand and gravel lenses encount-
ered in the test borings, this lens has been considered as a
discrete water-bearing unit within the glacial till.

The water-bearing units beneath the site can be summarized
as follows:

o The water-bearing unit beneath the landfill (except
in the southwest corner) consists of glacial till
that contains discontinuous lenses of sand and
gravel which do not constitute a separate water-
bearing unit.



(o] In the southwest corner of the landfill, the sand
and gravel lens is of sufficient thickness and
continuity to be considered as a discrete water-
bearing unit. It is overlain by a water-bearing
unit of glacial till and is underlain by glacial
till that is much less permeable than the sand and
gravel.

o The continuous layer of sand and gravel near the
base of the till deposit at depths of 150 feet to
200 feet below the land surface constitutes a deep,
confined water-bearing unit.

Groundwater levels in wells at the ECC site indicate that
there is a vertical upward hydraulic gradient from the shallow
sand and gravel lens to the overlying water-bearing till
deposit. The water table beneath ECC is located in the till
overlying the sand and gravel. Potentiometric surface con-
tours for the shallow sand and gravel lens beneath the ECC
site are shown in Figure 1-3. There are not enough data at
ECC to allow for contouring of the water table in the till.

Groundwater in the glacial till water-bearing unit beneath
NSL is unconfined. Contours of the water table in the till
are shown in Figure 1-4. Groundwater in the sand and gravel
lens in the southwest portion of the site is unconfined where
the sand and gravel is at the ground surface.

Regional groundwater flow is from the northeast to the south-
west with regional discharge at Eagle Creek (Shaver and Sun-
derman, 1983). At NSL, shallow (to approximately elevation
850 feet) groundwater flow directions are affected by dis-
charge to Finley Creek and unnamed ditch. The Finley Creek
discharge areas south and east of the site and the unnamed
ditch west of the site cause groundwater to flow radially
outward from the northeast corner of the landfill (Figure
1-4) . Groundwater in the till probably discharges into the
large sand and gravel lens beneath the southwest corner of
the landfill, and then into Finley Creek and the unnamed
ditch. At other locations, groundwater in the till probably
discharges directly into Finley Creek and the unnamed ditch.

Groundwater beneath ECC appears to move south and discharge
to Finley Creek or the unnamed ditch near its confluence
with Finley Creek. Groundwater along the southeast edge of
the ECC site appears to move in an eastern direction and
discharge into the unnamed ditch. Based on the groundwater
contours in Figures 1-3 and 1-4, the unnamed ditch appears
to be a groundwater discharge area between the ECC and NSL
sites.

Groundwater discharge areas have been identified as areas
where upward gradient conditions exist or where the water
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table is higher than the water levels in Finley Creek or the
unnamed ditch. Almost all locations along Finley Creek and
the unnamed ditch satisfy at least one of these conditions.
However, the potential for groundwater to flow underneath
the creek does exist. Water level measurements at compara-
ble depths on both sides of the creek are needed to confirm
it as a discharge area. This work requires the placement of
nested wells on the south side of Finley Creek.

Groundwater level measurements from the deep confined water-
bearing unit indicate a general north to south direction of
groundwater movement. The potentiometric surface of the
unit is above the ground surface, which indicates that the
vertical hydraulic gradient from the deep confined unit is
upward.

West (1982) reports the hydraulic conductivity of the silty-
clgx portiggs of the glacial till unit to be on the order of
10 to 10 cm/s. The hydraulic conductivities of lenses
of coarse-grained deposits within the_%ill have been estim-
ated to be on the order of 10 to 10 cm/s (see NSL FS
Report Appendix B). The difference in hydraulic conductiv-
ities of the till and coarse-grained lenses, coupled with
the horizontal bedding of the coarse-grained lenses, results
in a preferential horizontal groundwater flow direction.

Based on computer modeling results (see NSL FS Report,
Appendix B), the water table in the till beneath the NSL
site may be mounded, but when the computed mound elevations
are compared with the prelandfill surface contours, only
localized contact between groundwater and the landfilled
refuse is expected. If the mound extends into the fill, it
is unlikely that the saturated thickness within the fill is
large because of the typically permeable nature of refuse.
A limited thickness of perched water and leachate may exist
at the interface between the landfill refuse and the ground
surface. Perched fluid within the landfill proper (above
the till) may be the primary source for leachate springs on
the landfill sides.

NATURE AND EXTENT OF SITE CONTAMINATION

ECC Site

RI Results. Onsite soil sample inorganic analysis results

showed only antimony, cadmium, cobalt, copper, lead, man-
ganese, and zinc were present at concentrations exceeding
their typical range in soil. Of these, cadmium, lead, and
zinc were reported in more than one sample at concentrations
exceeding their typical range in soils. Exceeding typical
ranges in soil samples of inorganic constituents beneath the
concrete pad is considered minor relative to the soil con-
tamination in the northern drum and tank storage areas.
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Inorganic contamination of the soil is apparently greatest
in the near-surface (0-3 feet) soil in northern portions of
the site. 1Inorganic contamination does appear to extend to
depths of at least 5 feet in the northern portions of the
site, although it is less widespread with depth than
observed in the overlying near-surface soil.

Primary organic contaminants found in site soils are volatile
organic compounds (VOC's) and phthalates. These compound
groups are the most widespread organic contaminants and are
generally present in the highest concentrations. Total VOC's
ranged from 16 to 14,600,000 ug/kg. Total phthalates ranged
from "not detected" to 370,000 ug/kg. Organic contamination
decreases in the variety of compounds and their associated
concentrations with depth. However, organic contaminants
were detected to the maximum depth of sample analysis

(8.5 feet).

Migration of soil contaminants to the water-bearing till has
occurred onsite as evidenced by high levels of organic con-
taminants in one well onsite completed in the till. The

sand and gravel deposit below the till has been shown to be
contaminated with inorganics and organics in one well down-
gradient to the south of ECC and near the southwest corner

of NSL and lesser amounts of organics in one well onsite and
another immediately adjacent to and south of the site. Because
of the presence of the NSL site east of ECC, the source of
offsite contamination near the southwest corner of NSL could
be either ECC or NSL. The offsite contaminants are consistent
with those found at both sites. Organic contamination in

the other two wells is likely due to onsite soils at ECC

since they are directly downgradient of ECC-contaminated
soils.

Contamination of the sand and gravel deposit may have occurred
either by vertical migration through the silty clay till
onsite or through contaminated water and sediment in the
former cooling water pond. The cooling pond had intersected
the sand and gravel deposit before removal of contaminated
water and sludge and backfilling with clean soil during
removal actions.

The deep confined aquifer below the ECC site has not been
found to be contaminated. Future migration of casite con-
taminants to the deep aquifer is highly unlikely because of
an upward vertical hydraulic gradient from the aquifer.

Migration of contaminants to the nearest residential wells
north, west, and south of the ECC site is not indicated by
the results of the residential well sampling.

Surface water sampling results indicate that cyanide at levels
below 30 ug/l is the only inorganic contaminant found in the
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surface water of the unnamed ditch and Finley Creek. The
source of the cyanide may be either NSL or both ECC and NSL
since cyanide was also found upstream of ECC. Inorganic
sediment contamination is limited to chromium and lead in
the unnamed ditch and Finley Creek. Since these contami-
nants were found upstream as well as downstream of ECC, the
source may be NSL. It is possible that downstream of ECC,
these sediment contaminants could also have originated from
ECC.

Organic contamination of offsite surface water was found in
Finley Creek near Highway 421. Contaminants consist almost
entirely of chlorinated hydrocarbons and may be from ECC. A
sample in Finley Creek upstream of the ECC drainage area but
downstream of NSL did not show organic contamination. Also,
surface water ponded on the ECC silty-clay cap onsite was
found to be contaminated with a variety of semivolatiles and
VOC's. The Indianapolis Department of Public Works has also
sampled Finley Creek near Highway 421 as well as at several
locations in Eagle Creek. Samples taken in 1986 and analyzed
for VOC's show similar VOC contamination in Finley Creek as
that reported in the ECC RI report. Contamination of Eagle
Creek was not found in any of the samples taken,

Sediment from Finley Creek near Highway 421 contained two
VOC's and several semivolatiles at levels up to 300 ug/kg.
Sediment samples upstream of ECC yet downstream of NSL did
not show similar organic contamination. These data imply
the source of the organic sediment contamination is ECC
although sampling was not extensive enough to be certain.

Contaminant Transport and Fate. Analytical results of the
remedial investigations characterize current site contamina-
tion. Future conditions assuming no action is taken at the
ECC site were estimated based on potential transport pathways
and the natural attenuation and degradation of contaminants.
Transport and fate of selected VOC's, phenols, phthalates,

and polychlorinated biphenyl's (PCB's) were estimated. Trans-
port of inorganic constituents from the soil is considered
negligible because of the low levels found and the anticipated
adsorptive capacity of the onsite soils.

Degradation of VOC's in soil is highly variable. If leaching
is prevented, most of the selected volatiles will degrad-=: to
below detectable levels relatively rapidly (possibly within
10 years). Several of the selected volatiles will take much
longer to degrade to below detectable levels. Degradation
products such as vinyl chloride, however, may pose new risks.
Phenols and phthalates in the subsurface soil are already at
trace levels. PCB's will tend to persist in the soil at the
site.
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Under existing site conditions, the volatiles, phenols, and
certain phthalates will tend to leach from subsurface soil
into the groundwater and slowly migrate to the unnamed ditch
or Finley Creek (PCB's and most phthalates will likely only
leach in trace amounts). Estimates for travel time vary
from 10 years to over 1,000 years depending upon the compound,
hydraulic conductivity, and travel distance. Once in the
surface waters, contaminants will either volatilize, adsorb
to sediment, degrade, or experience dilutions on the order
of 20:1 before reaching the Eagle Creek Reservoir, about

9 miles downstream.

NSL Site

Specific contaminant types and quantities disposed of at the
NSL site are largely unknown. Data are also unavailable to
locate the burial areas within the 70-acre landfill with the
exception of the oil separation lagoon.

Soil samples collected from the surface and subsurface soil
samples from around the periphery of the landfill did not
show inorganic concentrations above background soil concen-
trations. Organic contamination was not found in the surface
soil samples of the landfill cover material. Organic con-
tamination of subsurface so0il was found in borings nearest
the landfill in the southern and southwestern portion of the
site. The major organic contaminants found were VOC's and
semivolatiles. VOC's detected included toluene, trichloro-
ethene, and trans-1,2-dichloroethene at concentrations of
about 10 to 51 ug/kg. One boring, however, contained toluene
at 140,000 ug/kg. Semivolatiles were detected at concen-
trations of 300,000 to 400,000 ug/kg.

Leachate seeps, leachate sediment, and leachate collected in
the existing leachate collection system at NSL were found to
have inorganic and organic contamination. Inorganic contam-
inants found in leachate include chromium, nickel and lead.
Organic contaminants in leachate included a variety of VOC's
reaching 44,000 ug/l and semivolatile concentrations reaching
650 ug/l. Organic contaminants in leachate sediment included
VOC's up to 760 ug/kg and semivolatiles up to 90,000 ug/kg.

Groundwater VOC contamination was found at all shallow NSL
wells screened in the glacial till. VOC concentrations were
as high as 1,100 ug/l. Semivolatiles were also found in
nearly all wells in the glacial till though concentrations
of individual compounds did not exceed 100 ug/l. Numerous
VOC's were detected in the sand and gravel near the south-
western portion of the site at concentrations up to 100 ug/l.
Because this area is also downgradient from ECC, contamina-
tion would be from ECC, NSL, or a combination of the two.
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Inorganic contamination of groundwater in the glacial till
and the sand and gravel in the southwestern corner of the
NSL site included lead and nickel above background levels at
several wells. Arsenic, chromium, and cyanide were also
found at levels above background in at least one well.

Surface water and sediment contamination in the unnamed ditch
and Finley Creek were described for the ECC site. In addition
to the contaminants discussed, PCB's were detected in sediment
of the old Finley Creek beds south of NSL at 1,800 ug/kg.

Contaminant Transport and Fate. Since the contamination
within the landfill cannot be quantified, it is not possible
to estimate future releases of contaminants nor the resulting
effects on the surrounding media. Contaminant types and
concentrations in the future may be very different from those
currently observed in the monitoring wells and soil samples
taken along the site perimeter. Over time, contaminants at
the site perimeter would be expected to increase to a maxi-
mum level and then decline to background concentrations.

The RI data do not show whether contaminant levels are on

the increase or decrease at the NSL site. In addition,
reliable estimates of the future leachate concentration and
the time period from the initial landfilling to maximum
groundwater contaminant levels, or to background levels,
cannot be made.

It is possible that if contaminant types or levels increase,
the time period before which concentrations permanently
decrease to nonhazardous levels may be 100 years or longer.
This unknown time period must be considered when evaluating
remedial action alternatives.

Limitations of the Feasibility Study

Knowledge regarding the extent and degree of offsite con-
tamination is limited by these factors:

o Groundwater from both sides of Finley Creek is
believed to discharge into the creek; wells (or
piezometers) will be installed south of the creek
to confirm this assumption.

o Landfill gas was not sampled and analyzed and there-
fore cannot be confirmed as a hazard either onsite
or offsite.

o The inability to predict future contaminant levels
from NSL.

The first two of these data gaps should be filled before
final design of remedial actions.
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SUMMARY OF THE ENDANGERMENT ASSESSMENT

The endangerment assessments found that under the no action
alternative potential risks to human health and the environ-
ment exist at the ECC and NSL sites. The affected media are
soil and landfill contents, leachate, groundwater and surface
water and sediment. They were assessed based on comparison
of concentrations at potential exposure points to excess
lifetime cancer risks, acceptable daily intake values, and
relevant or applicable standards, criteria, or guidelines.
The NSL assessment did not quantitatively assess exposures
that could occur as a result of new releases of contaminants
from the landfill, because the nature, quantity, and locations
of hazardous wastes within the landfi}% are not known. An
excess lifetime cancer risk of 1 x 10 is often used to
reflect a level of concern for carcinogen risk.

The risk analysis performed for the endangerment assessment
is conservative and tends to reflect upper bound exposures.
However, given the uncertainty in both risk estimation and
fate and transport calculations, the actual risks may be
lower or higher than estimated. Summaries of the risks
associated with the ECC and NSL sites are presented in
Tables 1-1 and 1-2, respectively.

The exposure pathway potentially affecting the greatest number
of people is release of contaminants to Finley Creek from
groundwater or landfill leachate and their subsequent trans-
port to Eagle Creek Reservoir. Current contaminant concen-
trations measured in groundwater and in Finley Creek do not
result in levels posing a threat to human health when they
reach the drinking water intake of the reservoir. This is
based on the evaluation of contaminant concentrations assuming
dilution only. Further reductions in contaminant levels

would be expected from volatilization, adsorption, and degrad-
ation. Contaminant concentrations in groundwater and in
Finley Creek, however, could increase in the future either

as a result of contaminant migration from source areas or as

a result of new contaminants created in degradation processes.
It is possible that threats to human health could occur in

the future for the population served by the Eagle Creek
Reservoir.

GLT655/6



Operable Unit

Table 1-1 (Page 1 of 2)

SUMMARY OF ECC EXPOSURE PATHWAYS

AND ASSOCIATED RISKS

Exposure Pathways

Associated Risks

SOIL

o Surface Soil

0 Subsurface Soil

GROUNDWATER

Direct contact, inhalation, and
ingestion of surface contaminants.

Transport of contaminants offsite
as dust and runoff.

Future development onsite or ero-

sion could result in direct contact,

inhalation, and ingestion of
contaminants.

Installation of potable well within
the zone of contamination could
result in direct contact,
inhalation, and ingestion of
contaminants.

Soil cover material was not found
to be contaminated before place-
ment onsite. Contaminated ponded
water on the cover indicates cover
may contain contaminants.

Potential exists for adverse
health effects though data does
not exist to quantify risk.

If development or erosion occur,
potential for adverse health
effects from exposure exists.
Excess lifetime cancer risk§3for
ingest}gn range from 4 x 10 to
8 x 10 ; however, development in
close proximity to a landfill is
not considered likely.

Potential for adverse health
effects from long-term exposure;
several MCL's exceeded. Excess
lifetigf cancer riggs range from

4 x 10 to 7 x 10 for ingestion
of current or projected ground-
water contaminants. Excess life-
time cggcer risks £9nge from

4 x 10 to 7 x 10 for dermal
absorption of current or projected
contaminant concentrations.
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Operable Unit

Table 1-1 (Page 2 of 2)

Exposure Pathways

Associated Risks

SURFACE WATER AND SEDIMENT

GLT655/7

Discharge of contaminants to
surface waters.

Possible migration of contaminants
to a deep aquifer.

Direct contact, inhalation and
ingestion of contaminants.

Transport of contaminants down-
stream to Eagle Creek Reservoir.

Potential for adverse health
effects from ingestion of fish
bioconcentrating contaminants at
projected surface water concentra-
tions. Excess_%ifetime canger
risk of 1 x 10 to 3 x 10 .
Projected concentrations exceed
WQC for protection of human health
from ingestion of aquatic
organisms.

Current or projected concentrations
of contaminants in surface water

do not result in a threat to aquatic
life as measured by ambient water
quality criteria and LC50 values.
Groundwater gradients are upward

and this pathway is not possible.

Excess lifetime cancer risk from
dermal absorption of VOC's in
surface water is less than

1 x 10 °.

Current or projected future con-
centrations in surface water and
sediment do not suggest a threat
to human health via ingestion.
Degradation products, such as
vinyl chloride, however, may
increase in the future and could
pose a threat to human health.
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Table 1-2 (Page 1 of 4)

SUMMARY OF NSL EXPOSURE PATHWAYS

AND ASSOCIATED RISKS

Exposure Pathways

Soil and Landfi'l Contents

o Landfill Surface

o Landfill Contents
and Subsurface Soil

o Leachate Sediment
and Sediment in
014 Creek Beds of
Finley Creek

Direct contact, inhalation,
and ingestion of surface
contaminants. Transport of
contaminants offsite as dust
and runoff.

Future development onsite or
erosion of the landfill sur-
face could result in direct
contact, inhalation, and in-
gestion of contaminants.

Direct contact, inhalation,
and ingestion of contami-
nants. Transport of contami-
nants as dust and runoff.

[

Associated Risks

None. Based on a limited
number of samples, the

landfill surface does not
appear to be contaminated.

Potential exists for adverse
health effects; however,
development in the proximity
of the landfill is highly
unlikely.

Potential exists for adverse
health effects resulting
from long term exposure to
contaminants. This is based
on one leachate sediment
sample which contained lead
and chlordane and one creek
bed sediment sample which
contained PCB's.
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Exposure Pathways

(—

Associated Risks

Leachate

o Leachate Seeps

o Leachate Liquid
in Collection System

o Landfill Liquid

Direct contact, inhalation,
and ingestion of contami-
nants. Discharge of contami-
nants to surface waters.

Direct contact, inhalation,

-and ingestion of contami-

nants.

Future development onsite
could result in direct
contact, inhalation, and
ingestion of contaminants.

Current risk to public
health and environment is
negligible since long term
ingestion and use of the
leachate liquid is highly
unlikely. However, leachate
seeps represent the poten-
tial for future release of
contaminants which could
result in adverse health
effects for humans and
adverse effects on the
aquatic ecosystem in the
surface waters.

Current risk to public
health and environment is
minimal since long term
exposure is highly unlikely.
Potential exists for
contamination to increase
from future releases.

Potential exists for adverse
health effects; however,
development in the proximity
of the landfill is highly
unlikely.
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Exposure Pathways

Associated Risks

Groundwater

Installation of a potable
well within the zones of
contamination could result in
direct contact, inhalation,
and ingestion of
contaminants.

Discharge of contaminants to
surface waters.

Possible migration of contami-
nants offsite.

Possible migration of contami-
nants to a deep aquifer.

Potential for adverse health
effects from long-term expo-
sure; however, installing a
potable well on or near the
landfill is unlikely. Sev-
eral MCL's exceeded excess
lifeti@g cancer risk of

1 x 10 ~.

Concentrations of contami-
nants in groundwater do not
currently suggest a threat
to aquatic life as measured
by ambient water quality
criteria and LC50 values.
However, potential for
increasing contaminant types
or levels in groundwater and
surface water could result
in adverse effects on public
health and aquatic life.

Groundwater is believed to
discharge to Finley Creek.
In this case, risk from
offsite migration is
negligible. 1If additional
investigations indicate that
groundwater is flowing under
Finley Creek and to the
south, the risk would be
reevaluated.

Based on data from ECC site
investigation, the gradients
are upward and this pathway
is not possible.
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Exposure Pathways

Surface Water
and Sediment

GLT655/8

Contact or assimilation of
contaminants by aquatic life.

Direct contact, inhalation,
and ingestion of contami-
nants,

Transport of contaminants
downstream to Eagle Creek and
Eagle Creek Reservoir, a
water supply source.

Associated Risks

Concentrations of contami-
nants in the surface waters
and sediment do not cur-
rently suggest a threat to
aquatic life as measured by
ambient water quality
criteria and LC50 values.
However, potential for
increasing contaminant types
or levels in groundwater and
surface water could result
in adverse effects on public
health and aquatic life.

Concentrations of contami-
nants in the surface waters
and sediments do not cur-
rently suggest a threat to
human health. Ingestion and
use of water in Finley Creek
and the unnamed ditch are
highly unlikely. 1Increases
in contaminant types or
levels in future could
result in adverse health
effects.

Concentrations of contami-
nants in the surface waters
and sediment do not cur-
rently suggest a threat to
human health. Future re-
lease of contaminants to the
surface waters may change
the concentrations and risk
to public health could
occur.
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Chapter 2
ASSEMBLY OF REMEDIAL ACTION
ALTERNATIVES

Remedial action goals are developed and presented in the ECC
and NSL FS Reports to address each of the site hazards iden-~
tified for the sites. These goals are summarized in this
chapter and are the basis for the combination of alternatives
presented later,

REMEDIAL ACTION GOALS

Remedial action goals are identified for each of the following
operable units: soil and landfill contents, landfill leachate,
groundwater, and surface water and sediment.

Remedial Goals for Soil and Landfill Contents

o Minimize Direct Contact--Minimize risk to public
health and environment from direct contact inhal-
ation or ingestion of NSL landfill contents, con-
taminated surface or subsurface soil on ECC and
NSL, NSL leachate sediment and sediment in the old
creek beds of Finley Creek.

Remedial Goals for Leachate

o Minimize Direct Contact--Minimize risk to public
health and environment from direct contact with
NSL leachate liquid in the collection system and
leachate seeping from the sides of the landfill.

o Control Migration to Groundwater--Minimize and
mitigate leaching of contaminants from the ECC
contaminated soil or the landfill contents into
the groundwater to adequately protect health of
potential receptors using the groundwater at or
near the site.

(o} Control Migration to Surface Water--Minimize and
mitigate the overland migration of contaminants
from leachate seeps to the unnamed ditch and Finley
Creek to adequately protect prblic health and enviro-
nment from surface water and sediment contamination,
ingestion of contaminated aquatic life, and direct
contact with leachate liquid.

Remedial Goals for Groundwater

o Minimize Direct Contaminant Consumption-~-Minimize
current and possible future risk to public health
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from direct consumption of contaminated groundwater.

o Control Migration to Surface Water--Manage migra-
tion of contaminated groundwater to the unnamed
ditch and Finley Creek so public health and
environment are adequately protected from surface
water and sediment contamination and ingestion of
contaminated aquatic life.

Remedial Goals for Surface Water and Sediment

(o} Control Migration to Surface Water--Minimize and
mitigate the threat to the environment and public
health from direct contact, inhalation, and inges-
tion of contaminants in surface water and sediment
resulting from future release of hazardous sub-
stances from landfill leachate and groundwater
discharge.

ASSEMBLY OF REMEDIAL ACTION ALTERNATIVES

Alternatives developed for the NSL and ECC sites and described
in detail in the respective feasibility studies are listed

in Table 2-~1. This table presents a matrix of alternatives
versus major technologies and the combined alternatives for
the CAA. Since each of the NSL or ECC alternatives contains
many individual components, the possible combinations far
exceed the eight CAA alternatives developed. The CAA alter-
natives are intended to represent a wide range, both in terms
of cost and public health and environmental benefits, of
alternatives that are applicable to meeting the remedial
action goals. Numerous variations of the alternatives are
possible and should be considered when selecting the pre-
ferred alternative.

OBJECTIVES OF ALTERNATIVES

The main objectives of each CAA alternative are discussed
below. The alternatives are described in detail later in
this chapter.

Alternative 1--No Action

The No Action Alternative is required by the NCP to be carried
forward. It provides a baseline for comparison of other
alternatives.

Alternative 2--Access Restrictions With Soil Cover and Leachate

Collection and Treatment

Alternative 2 includes deed restrictions, fencing, a soil
cover over the landfill to promote revegetation, a soil cover
over the ECC site, disposal of sediment on NSL, rerouting
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the surface waters, collection and treatment of the leachate
seeps, and monitoring of the leachate, groundwater, and sur-
face water. This alternative addresses all of the operable
unit goals with two exceptions. It would not mitigate or
minimize the leaching of contaminants from the landfill to
the groundwater nor would it manage the migration of ground-
water to the surface waters. The intent was to present a
low-cost alternative that offers the lowest level of protec-
tion to public health and the environment. If contaminant
concentrations in the proposed monitoring wells exceed
applicable and relevant and appropriate requirements (ARAR's)
limits, future remedial actions would be initiated.

Alternative 3--Access Restrictions With RCRA Cap and Leachate
Collection and Treatment

Alternative 3 is identical to Alternative 2 with the excep-
tion of a RCRA cap over both sites in place of a soil cover.
This alternative is intended to provide a greater level of
protection by reducing contaminant migration to the ground-
water through reduction in surface water infiltration while
also meeting technical requirements of landfill capping for
site closure under RCRA. Monitoring would still be necessary
to detect migration of contaminants in the groundwater. The
quantity of leachate migrating to the groundwater will be
reduced significantly; however, the potential for future
contamination of the groundwater remains. As with Alterna-
tive 2, if contaminant concentrations in the proposed moni-
toring wells exceed ARAR's, future remedial actions would be
initiated.

Alternative 4--Access Restrictions With Soil Cover, Leachate
Collection, Groundwater Interception, and Treatment

Alternative 4 is essentially identical to Alternative 2 with
the addition of groundwater interception to mitigate the
migration of groundwater contaminants offsite or to the sur-
face waters. This alternative addresses the groundwater and
surface water operable unit goals of providing adequate pro-
tection of public health and the environment from future
contamination of the surface water. Leachate from NSL would
continue to migrate to the grorundwater so collection and
treatment would be required indefinitely at NSL. At ECC,
soil contaminants which leach to groundwater would be removed
and treated, though treatment would also likely be required
indefinitely (possibly for 100 years or more).

Alternative 5--Access Restrictions with RCRA Cap, Leachate
Collection, Groundwater Interception, and Treatment

Alternative 5 includes leachate and groundwater interception
and treatment with a RCRA cap over the sites. The objective
of the cap is to minimize further leaching of soil or landfill
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contaminants to the groundwater. This may eventually allow
termination of the groundwater collection and treatment system,
though leachate collection and treatment would continue to

be necessary. The operational period of the collection and
treatment system cannot be reliably estimated but would be

less than the 100 years or more required for Alternative 4.

Alternative 6--Access Restrictions With RCRA
Cap, Leachate Collection, Groundwater Isolation
and Treatment

Alternative 6 employs a groundwater collection system
intended to lower the water table beneath the contaminated
or potentially contaminated zones at both sites. Combined
with a RCRA cap the alternative should eventually prevent
further contamination of the groundwater and result in
groundwater treatment of leachate only. However, the col-
lection system would be operated indefinitely to maintain
the lower water table. This alternative is intended to pro-
vide a greater level of protection to the public health and
environment by reducing contaminant migration.

Alternative 7--Access Restrictions With RCRA
Cap, Leachate Collection, Groundwater Isolation
and Treatment, and ECC Scil Vapor Extraction

Alternative 7 incorporates all the components and objectives
of Alternative 6 with the additional treatment of ECC-
contaminated soil. Because the alternative includes a RCRA
cap over ECC combined with a lowering of the water table,
the soil vapor extraction treatment would not likely result
in a reduced groundwater treatment period relative to Alter-
native 6. This is because in either alternative leaching of
soil contaminants to the groundwater is minimized by the cap
and the lowering of the water table. The public health risk
from direct contact with ECC-contaminated soil in the event
of site development would be greatly reduced.

Alternative 8~--Access Restrictions With RCRA Cap,
Leachate Collection, Groundwater Isolation and
Treatment, and ECC Soil Incineration

Alternative 8 incorporates the objectives of Alternative 7.
ECC-contaminated soil, however, is treated by onsite incin-
eration. This results in permanent destruction of organic
contaminants.

Alternative 9--Access Restrictions With Onsite RCRA Landfill

Alternative 9 includes deed restrictions; excavation of the
landfill contents, peripheral soils, sediments and ECC-
contaminated soil; and disposal of the waste materials in an
onsite RCRA-type facility. This alternative addresses all



the operable unit goals and provides the highest level of
protection of all the alternatives. However, the risks of
exposure during construction and implementation would be
greater than any of the other alternatives.

ALTERNATIVE COMBINATIONS NOT INCLUDED

Several potential combinations of NSL and ECC alternatives
were not included since they either did not satisfy the
remedial action goals, or other combinations better satisfied
the objectives intended. They are discussed below.

ECC Soil Excavation and Disposal Offsite

This soil operable unit response action of ECC Alternative 6
was not included in any CAA Alternative since it is costly
(30-year present worth of $3,700,000) and does not result in
destruction of contaminants.

Incineration of NSL Landfill Contents and Contaminated Soil

Incineration of NSL landfill materials and contaminated soils
was eliminated as a viable technology in the NSL FS Screening
(see NSL FS Chapter 3). Several disadvantages of incinerating
the entire NSL landfill are: the risk of exposure to con-
taminants during excavation, unknown contents of the landfill,
lengthy time to implement and incinerate the solids, and the
high cost (capital cost is estimated to be $3 billion to

$5 billion. Incineration of isolated and heavily contaminated
areas within the landfill could be accomplished at a much
lower cost if such areas could be effectively located. Risks
of exposure or offsite migration of contaminants during
excavation would still be important disadvantages.

NCP ALTERNATIVE CATEGORIES

The NCP identifies several categories under which at least
one alternative should be developed, to the extent that it
is possible and appropriate. The categories are:

1. Alternatives for treatment or disposal at an offsite
facility.

2, Alternatives that attain applicable or relevant and
appropriate Federal public health and environmental
requirements.

3. Alternatives that exceed applicable or relevant and
appropriate Federal public health and environmental
requirements.

4, Alternatives that do not attain applicable or relevant
and appropriate Federal public health and environmental



requirements but will reduce the likelihood of present

or future threat from the hazardous substances and that
provide significant protection to public health and
welfare and the environment. This must include an alter-
native that closely approaches the level of protection
provided by the applicable or relevant appropriate
requirements.

5. No Action alternative.
Table 2-2 shows the alternatives applicable to each category.

DETAILED DESCRIPTION OF ALTERNATIVES

ALTERNATIVE 1--NO ACTION

As stated previously, the No Action alternative is required
by the NCP and provides a baseline for comparison of other
alternatives. This alternative would result in the public
health and environmental risks identified in the endanger-
ment assessment.

ALTERNATIVE 2--ACCESS RESTRICTIONS WITH SOIL COVER AND LEACHATE
COLLECTION AND TREATMENT

The major components of Alternative 2 are:

o Access restrictions

o Soil cover and surface controls
o Monitoring

o Leachate collection

o] Treatment

The site plan of Alternative 2 is shown in Figure 2-1.

Access Restrictions

Deed restrictions would be placed on the landfill property
and would include the ECC site. The restrictions would pre-
vent future development of the land to protect against direct
contact with contaminants or further migration that would
result from site excavation. The deed restrictions would
also prohibit use of groundwater or installation of wells
onsite. Access to the site would be controlled by completing
the fencing around the site perimeter and posting of signs.

Soil Cover and Surface Controls

A soil cover and vegetation would be installed over the land-
fill and the ECC site to prevent erosion. The cover would
increase evapotranspiration by allowing vegetative growth

and prevent water ponding onsite. Prior to placing the cover,
the sites would be graded to fill existing depressions,



Table 2-2
NCP ALTERNATIVE CATEGORIES

CAA Alternatives

1.

2.

5.

NCP Alternative Category 1 2 3 4 5 6 7 8 9

Treatment or disposal at an offsite
facility.

Attain applicable or relevant and X X X X X
appropriate Federal public health and
environmental requirements.

Exceed applicable or relevant and X X
appropriate Federal public health and
environmental requirements.

Do not attain Federal requirements but . X X X
reduce present or future threat and

provide significant protection to

public health, welfare or the

environment.

No Action. X

GLT655/5

Comments

There is no reasonably implementable offsite
disposal technology applicable to the landfill
and ECC because of the large volume of waste
material to be transported. Collection and
offsite treatment of leachate and groundwater is
possible but may be considerably more costly
depending on pretreatment requirements and may
not be implementable,

These alternatives involve collection and
treatment of leachate and groundwater to meet
applicable criteria and include a RCRA type cap.

Incineration of ECC soil would exceed Federal

requirements. Alternative 8 involves removing
the sources of contamination and disposing of

them in a RCRA-type landfill onsite.

Alternatives 2 and 3 may not attain Federal
requirements since the groundwater is not
collected and treated. Contaminants were
detected in some wells at concentrations
exceeding Safe Drinking Water Act Maximum
Contaminant Levels (MCL's). Alternative 4 does
not attain Federal requirements since it does not
include a RCRA cap.

Retained as a baseline for comparison.
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eliminate sharp grade changes, and provide for site drainage.
A l1-foot soil cover consisting of locally available till
would be placed over the sites. The sites would be seeded
with grass to prevent erosion and increase evapotranspiration.

About 4,200 cubic yards of leachate sediment and sediment in
the ditch north of NSL and the o0ld creek beds of Finley Creek
would be excavated, dewatered, and disposed of onsite beneath
the soil cover. It was assumed that excavation to a 1-foot
depth would be necessary. The creek beds would be backfilled
and a soil cover would be placed over the area. Contaminated
water resulting from the dewatering of the sediment would be
treated in the onsite leachate treatment system.

The unnamed ditch would be rerouted to the west of ECC and
portions of Finley Creek would be rechannelized as shown in
Figure 2-1. This would route the surface waters farther
away from contaminated areas and increase the travel time
for contaminants to migrate in the groundwater to the sur-
face waters, thus increasing the likelihood of contaminant
attenuation and degradation.

Monitoring

Contaminant migration would be assessed through a regular
leachate, groundwater, and surface water monitoring program.
Leachate would be sampled at the leachate collection sump as
part of the leachate collection and treatment system. Ground-
water would be monitored using 15 of the existing wells and

an additional 26 new monitoring wells (see Figure 2-1). The
total of 41 monitoring wells would be sampled quarterly the
first 5 years and analyzed for the full organic and inorganic
priority pollutant list. Subsequent sampling would be reduced
to twice per year at all 41 wells. Samples would be analyzed
for VOC's, semivolatiles and inorganics. Water levels of
monitoring wells would be taken at the time of sampling and
gradients would be calculated and compared to existing data.
Surface water and sediment would be sampled at eight locations
semiannually. These samples would be analyzed for VOC's,
base/neutrals, pesticides, PCB's, and inorganics. Depending
on surface water results, fish could be occasionally col-
lected from Finley and Eagle Creek and their tissues analyzed
for bioaccumulation of organic contaminants.

Leachate Collection

The leachate collection system would consist of a French

drain encircling the landfill. The drain would be about

4 feet deep and 6,000 feet in length. Perforated pipe laid

in the trench would be used to transport leachate to one of

the several sumps. The trench would be backfilled with gravel.
A l1-foot layer of gravel would also be placed on the sideslopes
of the landfill to provide a drainage path for leachate seepage.
The soil cover described previously would extend over the
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gravel layer and the drainage trench. The existing leachate
collection system would be abandoned. The leachate collection
system is discussed in greater detail in the NSL FS Report,
Chapter 4 and Appendix B.

Treatment

The estimated flowrate of the leachate collection system is
40 gpm. The leachate would be pumped to an onsite treatment
plant consisting of precipitation, biological oxidation, and
carbon adsorption (see Figure 2~2). Leachate contaminant
types and concentrations are discussed in the NSL FS Report,
Appendix A.

In the treatment system, the waste stream will first pass
through the precipitation process for removal of metals and
other inorganics. Chromium, copper, iron, lead, and zinc
were detected in the groundwater and leachate samples and
can be removed by precipitation. The precipitation will be
induced by the addition of chemicals. Both hydroxide and
sulfide precipitation can be used effectively. Hydroxide
precipitation will be used for cost estimating purposes for
several reasons. Operationally, hydroxide would be added
regardless for pH control, so only one chemical addition
system would be required. Further, the presence of sulfide
can pose a health risk in the effluent discharge or as an
emission of hydrogen sulfide. However, bench testing prior
to design would be required to determine what the appropriate
precipitant would be. A polymer can also be added to enhance
solids settling. Flocculation and clarification will follow
the chemical addition and can be accomplished in one basin.
Either flocculation with lamella gravity settlers or solids
contact clarifiers could be used. Sludge will be removed
from the bottom of the basin and can be thickened, dewatered
with a filter press, and disposed of in a RCRA landfill.

Effluent from the precipitation process will then go through
powdered activated carbon treatment (PACT) which is a patented
activated carbon enhanced biological treatment system. The
PACT system combines biological treatment and carbon adsorption
into one process. The system works through the addition of
powdered activated carbon to the influent of the activated
sludge process. The system consists of carbon feeding equip-
ment, an aeration basin with the necessary appurtenances, a
clarifier, and solids handling equipment. Solids would be
wasted to an aerobic digester followed by dewatering. Solids
would then be disposed of at a RCRA landfill unless they
could be delisted as a nonhazardous waste. Spent carbon in
the waste solids could be separated and regenerated offsite.
Onsite regeneration facilities would not be cost effective,
considering the small amount of carbon to be used.
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Granular media filtration would be included in the treatment
system following either the precipitation system or the PACT
system or both. The advantage of having a filter after each
unit would be that less metals would carry over into the
PACT system and that solids with low settleability would be
removed from the biological system effluent. For costing
purposes, however, it is assumed that one filter will be
used after the PACT system. Development of the treatment
system is based on limited data. Pilot-scale and bench-
scale testing would be necessary prior to implementation.

Effluent Discharge

Discharge of treated leachate would be to Finley Creek south-
west of the NSL site. Discharge limits for treatment effluent
are set during the NPDES permit process. NPDES permitting

is handled by the Indiana Department of Environmental Manage-
ment, Office of Water Management Permit Section. There is

no list of standards or criteria applicable for all water-
ways. The permit considers the water use designation for

the receiving water, waste load allocations, relevant state
water quality standards, federal water quality criteria, and
other scientific data.

Finley Creek and Eagle Creek are "waters of the State of
Indiana" and have been given the aquatic life (warm water
fishery) and partial body contact recreation water use desig-
nation. Any discharge of treated leachate and groundwater
should help maintain those uses.

Indiana water quality standards are presented in 330 IAC-1-6.
The minimum water quality conditions include conditions gov-~
erning substances that affect aesthetic conditions, are acutely
or chemically toxic, or otherwise cause injury to humans,
animals, aquatic life or plants. The minimum water quality
conditions for aquatic life apply outside the mixing zone to
substances that affect taste or odor, are toxic (1/10 of the
96-hour LC_.), or that may bioconcentrate to result in exceed-
ing FDA acégon levels for fish consumption. Because both
Eagle Creek and Finley Creek seasonally may have no or low
flow, no mixing zone will be considered and effluent dis-
charges will be compared directly to criteria.

Table 2-3 lists criteria that may be used in setting the
discharge limits. The first two categories (1/10 LC 0 and
AWQC aquatic life) address aquatic population effectg. The
next category (AWQC aquatic life~-human use) addresses human
use of the fishery. The remaining criteria address human
consumption of the water as a potable water source. Included
for comparison purposes are the average concentrations of
each contaminant detected in the leachate.



Benzene

Bis(2-Ethyl Hexyl)Phthalate
4-Chloro-3-Methyl Phenol
1,1-Dichloroethene
Methylene Chloride
Napthalene

Phenanthrene

Arsenic
Chromium (+6)
Copper
Cyanide

Iron

Lead

Nickel

Zinc

a
b
[
d
e

Average
Leachate
Concentration (ug/1)

Based on toxicity concentration. -6

Based on carcinogenic protection at the 10  cancer risk level.
Contaminant concentration based on water hardness of 250 mg/l CaCO_, equivalent,
Based on published 96-hour wedian lethal concentration, (Verschueren, 1983).

106
181
62

3
1,250
20

20

6

18

33
32,600
45

76

123

1980 Federal Ambient Water Quality Criteria.
Proposed maximum concentration level.

1980 Federal Ambient Water Quality Criteria for protection of human health at the 10-6 cancer risk level,

___ Underline designates the lowest AWQ.

Table 2-3

WATER QUALITY CRITERIA APPLICABLE TO LEACHATE DISCHARGE

Applicable Criteria (ug/1)

One-Tent

96 hr LC

2,440

1.0

19,300
15,000

Protection of Aquatice Life

Acute

5,300
11,100
10

30, 300"
193,000
23,000

360
16
&2t
22

264°
3,700°
687

NOTE: For calculation of average leachate concentrations, see NSL FS Report Appendix A.
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Chronic Aquatic Organisms
~ hOb
~—a
3 50,000
i b
: L
620 o.001"
- 0.0311
190 0.0175
un 3,433,000
2_6_ -
5.2 -
1,000 -
10° .
192 100
ﬂ -

Conau-ptione of

Drinking

Water

Act
e

MCL's

50
50
1,000

300

5,000

AWQC
brinking

Water

0.67
21,000
3,000
0.033
0.19

T oD B T

b
0.0028

0.0025
50
1,000
200
so:
15.47
5,000
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Because the NPDES permit process would consider all these
factors, the feasibility study assumes treatment facility
discharges must meet all of these categories.

Neither Finley Creek nor Eagle Creek are designated for do-
mestic (potable water) uses. It does not appear that domes-
tic use will be a reasonable future use of either creek.
While Eagle Reservoir is a potable water source, permitted
discharge to Finley Creek would undergo dilution of about
1,600 to 1 (assuming annual average daily flow at the reser-
voir of 150 cfs) by the time it arrives at the reservoir.
Contaminant levels would be further reduced in the reservoir
because of degradation and volatilization during the estimated
minimum 45-day residence time. A conservative estimate of
treatment system discharge limits for protection of drinking
water use at the reservoir was made using the dilution factor
multiplied by drinking water AWQC. The resulting values

were all below the the applicable criteria underlined in
Table 2-3. Therefore, meeting the underlined applicable
criteria in Table 2-3, will result in meeting drinking water
criteria applied to contaminants at the reservoir.

Operation and Maintenance

Maintenance would be required for the soil cover because of
erosion, freeze/thaw, and landfill settlement. It was esti-
mated that every fifth year, 10 inches of fill over 50 percent
of the landfill would need replacement. Routine inspections
of the landfill surface and the leachate collection system
would be required semiannually.

The treatment system would require a full-time operator to
perform testing and maintenance, to adjust chemical and
carbon feed rates, and to ensure that all process units are
functioning properly. To provide for regular maintenance or
in the event of treatment system failure, a 100,000 gallon
holding tank is included. This tank provides a 2-day
holding time for untreated leachate.

ALTERNATIVE 3--~ACCESS RESTRICTIONS WITH RCRA CAP AND LEACHATE
COLLECTION AND TREATMENT

The major components of Alternative 3 are:

Access restrictions

Cooling pond sludge removal
RCRA cap and surface controls
Monitoring

Leachate collection
Treatment

000000

The site plan of Alternative 3 is shown in Figure 2-3.
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Access restrictions, surface controls, monitoring, and lea-
chate collection and treatment are similar to Alternative 2.

Cooling Pond Sludge Removal

Before construction of the cap, any contaminated sludge or
soil remaining in the former ECC cooling pond would be
excavated and disposed of at a licensed RCRA landfill. Soil
samples would be collected from soil borings in the former
cooling pond and analyzed to determine excavation locations
and volumes. Excavated sludge or soil would be replaced
with clean fill. Removal of remaining contaminated sludge
would prevent any further contamination of the sand and
gravel deposit provided groundwater gradients remain upward.
Groundwater removed during sludge excavation would be trans-
ported and treated at a licensed RCRA facility.

RCRA Cap

The RCRA cap would cover the same area as the soil cover of
Alternative 2. It would consist of 1 foot of soil overlying
1.5 feet of a sand and gravel drainage layer. Below these
would be a 30-mil synthetic membrane, 2 feet of clay, and

1 foot of sand (for gas collection on the landfill only).
Prior to placing the cap, the site would be graded to elimi-
nate sharp grade changes and to provide for drainage. Also
the former process building on the ECC site would be demol-
ished. The concrete floor and foundation would remain and
the cap placed on top. The cap would be seeded to control
erosion and promote evapotranspiration.

The RCRA cap is expected to reduce the rate of leachate pro-
duction from 40 gpm to 5 gpm within 5 years. The resulting
flowrate requiring treatment would also decrease from 40 gpm
to 5 gpm.

Operation and Maintenance

Maintenance for Alternative 3 will be similar to Alternative 2.
Repair and replacement of the RCRA cap will be required as
with the soil cover and routine inspections of the cap and
collection system would be necessary or a regular basis. A
full-time operator would be required for the treatment system.

ALTERNATIVE 4-~ACCESS RESTRICTIONS WITH SOIL COVER,
LEACHATE COLLECTION, GROUNDWATER INTERCEPTION,
AND TREATMENT

The major components of Alternative 4 are:

Access restrictions _
Cooling pond sludge removal
Soil cover and surface controls

00O
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o Monitoring

(o} Leachate collection

o Groundwater interception
o Treatment

The site plan for Alternative 4 is shown in Figure 2-4.

Access restrictions, soil cover and surface controls, leachate
collection, and treatment are similar to Alternative 2.
Cooling pond sludge removal would be as described in Alter-
native 2, although contaminated water removed during exca-
vation could be treated in the onsite treatment system.
Alternative 4 includes a groundwater collection system to
intercept groundwater migrating to the surface waters or
offsite.

Monitoring

Monitoring of leachate and surface water and sediment would
be as described for Alternative 2. Groundwater monitoring
would also be similar for the first year. Following this,
however, only 14 monitoring wells outside the perimeter of
the groundwater collection system would be sampled on a
semi-annual basis. The presence of the groundwater col-~
lection system allows the groundwater monitoring program to
be less extensive. Water levels in monitoring wells and
piezometers on either side of the collection system would be
taken on a monthly basis.

Groundwater Interception

The groundwater collection system would consist of a French
drain extending along the southern border of the landfill.

The drain along Finley Creek would have an impermeable barrier
along the south wall of the trench to minimize inflow of
water from the creek. In the sand and gravel in the south-
western portion of the site, six extraction wells placed on
150~foot centers would be installed instead of a French drain.
It is anticipated that an approximate 5-foot overall drawdown
of the water table at the collection system would be sufficient
to prevent groundwater movement past the system. Details of
the collection system design are similar to these incorporated
into NSL Alternatives 4 and 5 and are discussed in the NSL

FS Report, Appendix B.

At the ECC site, a system of underdrains 40 feet apart would

be constructed in the silty clay saturated zone (see Figure 2-4).

The objective of the ECC underdrains is to collect the more
heavily contaminated groundwater onsite in the till and to
prevent it from migrating through the sand and gravel zone

to the extraction wells south of the site. The 40-foot drain
spacing was estimated on the basis of maintaining the existing
upward vertical gradient from the sand and gravel deposit to
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the till to prevent downward migration of contaminants into
the lower sand and gravel. Without the underdrains, the
sand and gravel deposit beneath and south of the ECC site
would be expected to become more heavily contaminated.
Although this zone would eventually be purged of contami-
nants, it is considered more reliable and effective to mini-
mize the migration of the groundwater contaminants. The ECC
FS Report, Chapter 6 and Appendix B, presents additional
detail on the design of the collection system.

Leachate and groundwater would be combined at the onsite
treatment facility. Estimates of flowrates from each of the
collection system components were generated using the avail-
able information on subsurface soil and groundwater conditions,
and using the target drawdown of 5 feet along the collection
system. The ECC underdrain would contribute an estimated

8 gpm, the French drain around NSL would contribute 25 gpm,

and the six extraction wells would contribute 65 gpm. The
leachate collection system would contribute 40 gpm. The
estimated treatment flowrate is about 140 gpm.

The treatment system would be the similar to the one described
for leachate in Alternative 2. Additional contaminants and
flow would be expected from the groundwater collection system.
To estimate average groundwater concentrations to be treated,
projected concentrations of selected indicator contaminants
found at the ECC site were combined with existing contaminant
concentrations found at NSL. These are presented in Table 2-4
along with the leachate contaminant concentrations presented
earlier for Alternative 2 and the applicable water quality
criteria. As with Alternative 2, meeting the underlined
criteria would result in also meeting drinking water criteria
applied to Eagle Creek Reservoir.

Operation and Maintenance

Maintenance for Alternative 4 would be similar to Alternative 2.
Some additional maintenance would be necessary to inspect

and repair the French drains and periodically to redevelop
collection wells and replace well pumps.

ALTERNATIVE 5--ACCESS RESTRICTIONS WITH RCRA CAP, LEACHATE
COLLECTION, GROUNDWATER INTERCEPTION, AND TREATMENT

The major components of Alternative 5 are:

Accesg restrictions

Cooling pond sludge removal
RCRA cap and surface controls
Monitoring

Leachate collection
Groundwater interception
Treatment

O0000O0O0
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Table 2-4
WATER QUALTTY CRITERIA APPLICABLE TO LEACHATE AND GROUNDWATER DISCHARGE OF ALTERNATIVE 4

Applicable Criteria (ug/l)

Average Average Drinking
Leachate Groundwater Water AWQC
Concentration Concentration One-Tent! Protection of Aquatic Lifee Consumption of Act Drinking
(ug/1) (ug/1) 96 hr LC Acute Chronic Aquatic Organisllse FKZL'AE Water®
1,1,1-Trichloroethane 1 2,300 5,280 18,000 : - 1,030,000a 200 19,000:
1,1,2-Trichloroethane - 1.5 9,400 18,000 9,400 514§b - 0.6b
Chloroform - 11i - 28,900 1,240 15.7 100 0'19b
Benzene 106 104 2,440 5,300 - 40 5 0.67
Ethyibenzene 101 350 4,230 32,000 - 3,280° - z,t.oo:
Methylene Chloride 1,250 5,9001 19,300 193,000a - 15.7 - 0.19b
1,1-Dichloroethene 3 3 - 30,300 - l;géb 7 0.033b
Trichloroethene 1 5,800 4,020 45,000 - 80.7 5 2. Bb
Tetrachloroethene - 230 1,840 5,280 840 8.85 10 0. ﬂb
Toluene 26 1,800 3,400 17,500 - - - 15,000
Phenol 149 4,400, 570 10,200 2,560 769,000 - 3,500
4-Chloro-3-Methyl Phenol 62 - 1.0 30 - ~ - 3,000
Bis(2-Ethyl Hexyl)Phthalate 181 1 - 11,100 3 50,000 - 21,000"
DI-n-butyl Phthalate 12 9 - %0 - 154,000" - u4,000°
Diethyl Phthalate 33 7 - 52,100 - 1,500,000: - 43:.,000:
Dimethyl Phthalate - 7 - 33,000 - 2,900,000 - 350,000
Napthalene 20 28i 15,000 23,000 620 0.0311 - -b
Phenanthrene 20 5 - - - 0.0311 - 0.0028
Arsenic 6 25 - 360 190 0.0175 50 0.0025b
Chromium (+6) 18 5 - 16 1 3,433,000 50 50°
Copper 33 4 - 42" 26 - 1,000 1,000°
Cyanide - 15 - 22 5.2 - - 200"
Iron 32,600 2,550 - - 1,000 - 300 -
Lead 45 22 - 264° 10 - 50 50°
Nickel 76 n - 3,700° 192° 100 - 15.4°
Zine 123 31 - 687 W1© - 5,000 5,000"

—
Based on toxicity concentration.

Based on carcinogenic protection.

Contaminant concentration based on water hardness of 250 mg/1 CaCO_ equivalent.

Based on published 96-hour median lethal concentratfion, (Verschueren, 1983),

1980 Federal Ambient Water Quality Criteria.

Proposed maximum concentration level.

1980 Federal Ambient Water Quality Criteria.

Average groundwater concentration includes projected groundwater concentrations of selected contaminants

in ti11 unit at ECC (see ECC RI Report, Chapter 5 (March 14, 1986) and existing groundwater concentrations

(At NSL perimeter (see NSL FS Report, Appendix A).

Concentration not estimated for groundwater beneath ECC, Concentration represents NSL groundwater concentrations only.
___ Underline designates the lowest AWQ,

TR O QA H T

GLT655/10




The site plan for Alternative 5 is shown in Figure 2-5.

The components for Alternative 5 are similar to Alternative 4
except that a RCRA cap is used instead of a soil cover.

Also the French drain groundwater collection system in the
£fill at ECC is not included.

RCRA Cap

The RCRA cap was described under Alternative 3. The cap is
estimated to reduce flow to the leachate collection system
at NSL from 40 gpm to 5 gpm within 5 years.

Monitoring

Monitoring of leachate and surface water and sediment would
be as described for Alternative 2. Groundwater monitoring
would be similar to that described for Alternative 4.

Groundwater Interception

The groundwater interception system of this alternative has
several differences from that described for Alternative 4
though the main objective of intercepting contaminated ground-
water from the site remains the same. The interception system
of Alternative 5 would be constructed so that it could function
as a portion of a groundwater isolation system, if the isolation
system becomes more advantageous in the future. The objective
of groundwater isolation is to lower the water table below
zones of soil contamination in the till unit. As a result,

the isolation collection system of French drains would be
installed at a lower elevation than the interception system.
The isolation system is discussed further for Alternative 6.

The groundwater collection of Alternative 5 consists of a
French drain installed along the southern and southwestern
boundaries of the landfill and ECC to an estimated elevation
of 865 (see Figure 2~5)., The drain would include two col-
lection pipes, one set 5 feet below the existing water table
to function as the interception system, and the other set at
the bottom of the trench to be used if the isolation system
is implemented at a later time.

French drains replace extraction wells in the southwestern
area of the site because a more expensive system of closely
spaced wells would be required in an isolation system. The
French drain, however, can be used for either system. The
French drain would include an impermeable barrier on the
south wall of the trench to minimize inflow of water from
Finley Creek. The barrier would consist of an impermeable
synthetic membrane and at least 6 inches of compacted clay.
It would extend 3 feet into the till below the sand and
gravel deposit in the southwest area of the site. The
barrier would also extend 75 feet beyond the western end of
the drain.
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The system of underdrains at ECC is not included in Alterna-
tive 5 since the RCRA cap would minimize the generation of
heavily contaminated groundwater in the till. Although con-
taminated groundwater in the till could still migrate through
the sand and gravel to the groundwater interception system,
contaminant levels would likely be much lower than those
produced without a RCRA cap.

The initial combined flowrate from the leachate and groundwater
collection systems is estimated to be 100 gpm with 40 gpm

from the leachate collection system. Within 5 years, the

flow is estimated to decrease to about 65 gpm because of a
reduction in leachate generation.

Operation and Maintenance

The groundwater collection system operation and maintenance
requirements of Alternative 5 are less than Alternative 4
because extraction wells are not used. Treatment system
operation and maintenance is less than Alternative 4 since
the flowrate is lower. Operation and maintenance of the
RCRA cap would be as described for Alternative 3.

ALTERNATIVE 6~~ACCESS RESTRICTIONS WITH RCRA CAP, LEACHATE
COLLECTION, GROUNDWATER ISOLATION, AND TREATMENT

The major components of Alternative 6 are:

Access restrictions

Cooling pond sludge removal
RCRA cap and surface controls
Monitoring

Leachate collection
Groundwater isolation
Treatment

0000000

The site plan for Alternative 6 is shown in Figure 2-6.

The components for Alternative 6 are similar to Alternative 5
except that groundwater isolation is used in place of ground-
water interception. The French drain groundwater collection
system in the till at ECC is included in Alternative 6.

Monitoring

Monitoring of leachate and surface water and sediment would
be as described for Alternative 2. Groundwater monitoring
would be similar to that described for Alternative 4 with
the exception of increased monthly monitoring of the water
level on either side of the groundwater isolation system.
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Groundwater Isolation

The objective of groundwater isolation is to lower the
groundwater table below zones of soil contamination in the
till unit. Together with the RCRA cap, this would minimize
the transport of contaminants in the groundwater since the
source of contaminants to the groundwater would be nearly
eliminated. The collection system for groundwater isolation
would be placed along the boundaries of the site to
completely encircle both ECC and NSL. A French drain would
be used throughout, except in the northeastern corner of the
site. Extraction wells would be used in the northeast
corner because installation of French drains at the depth
required for the collection system (40 feet) would be
difficult. Eighty-two wells on 25-foot centers were
estimated to be required in this area. The estimated
desired elevation of the water table is 865 feet. This
elevation was chosen based on groundwater contamination
observed in monitoring wells. The French drain along Finley
Creek would have an impermeable barrier on the south wall of
the trench to minimize inflow of water from the creek.
Details of the groundwater isolation system are similar to
those described for NSL Alternative 6 and are discussed in
the NSL FS Report, Appendix B.

The underdrains at ECC are included in this alternative to
prevent contaminated groundwater in the ECC till from
migrating downward into the sand and gravel deposit under
the initial strong downward gradients induced by the ground-
water isolation system.

The underdrains at ECC would be similar in design to those
of Alternative 4. The lower infiltration rate through the
RCRA cap, however, would result in a water table near the
bottom of the till. This would minimize any vertical down-
ward gradient to prevent migration of the contaminated lea-
chate to the sand and gravel deposit. The French drain to
the south and west of the site would intercept the existing
low level contamination in the sand and gravel deposit
beneath and to the south of the ECC site.

Initially, the combined flowrate is estimated to be approxi-
mately 340 gpm with 40 gpm from the leachate collection system
and 300 gpm from the groundwater collection sys~em. Within

5 years, the flow is estimated to decrease to 200 gpm
because of a reduction in leachate generation and lowering
of the water table beneath the site to the desired elevation.
Once the water table has reached the desired level, ground-
water flow to the collection system will be primarily uncon-
taminated water from the site perimeter. It is anticipated
that treatment will only be necessary for the leachate col-
lected after this period (5 gpm).



Operation and Maintenance

The maintenance requirements of Alternative 6 will be very
similar to Alternative 5. The additional wells and French
drain required for the groundwater isolation will increase
the maintenance somewhat; however, the operation and main-
tenance of the treatment system will decrease in the future,
especially if only the leachate requires treatment.

ALTERNATIVE 7--ACCESS RESTRICTIONS WITH RCRA CAP,
LEACHATE COLLECTION, GROUNDWATER ISOLATION AND
TREATMENT, AND ECC SOIL VAPOR EXTRACTION

The major components of Alternative 7 are:

Access restrictions

Cooling pond sludge removal
RCRA cap and surface controls
Monitoring

Leachate collection
Groundwater isolation
Treatment

ECC soil vapor extraction

00000000

The site plan for Alternative 7 is shown in Figure 2-~7.
Alternative 7 contains all components of Alternative 6 and
adds soil vapor extraction to remove volatile contaminants
from soil.

ECC Soil Vapor Extraction

Vapor extraction (or enhanced volatilization) would reduce

the level of contamination in the unsaturated zone by inducing
a flow of air through the soil to evacuate the volatile con-
taminants. Volatile compounds in the air stream would then

be adsorbed in a granular activated carbon adsorber system.

Vapor extraction wells would be screened in the unsaturated
zone. A vacuum is placed on the well and air extracted from
the well. As more air is extracted from the soil, the pres-
sure around the well is lowered. The lower pressure has two
effects:

o More contaminants are volatilized from the so’l
moisture into the soil gas.

o Air is drawn through the inlet wells and through
the contaminated soil to the extraction well.

With the clean source of air, and a system of wells with
overlapping effects, the contaminants can be extracted from
the unsaturated zone.
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Based on existing data, the system would consist of 10 net-
works of 8 air withdrawal (extraction) wells and 8 air inlet
wells. They would be placed in areas that account for
approximately 99.5 percent of the volatile contaminant mass
in the unsaturated zone at ECC and include all areas where

the volatile compound concentrations exceed the 1 x 10
excess lifetime cancer risk level from soil ingestion.

The extracted air would flow from the wells and into an air/
water separator to remove any free water from the vapor stream.
The air would flow from the air/water separator into a heater,
where the temperature would be raised to 90°F, and then into
the granular activated carbon adsorbers to remove the organic
contaminants. Purified air would exit the carbon adsorbers
through a vacuum pump and be discharged to the atmosphere.

The system described here is conceptual in nature. The exact
number and placement of wells, withdrawal rate, and vacuum
applied to each well will be based upon pilot testing before
design. Additional soil sampling and analysis in the unsat-~
urated zone would be performed to further delineate volatile
distribution in the soil and aid in the optimal placing of
wells.,

Operation and Maintenance

Maintenance of Alternative 7 is similar to Alternative 6
except for the additional maintenance of the soil vapor
extraction system.

The vapor extraction system would be monitored daily to assure
that proper vacuums are being maintained. Additional routine
maintenance of the pumps would be performed. 1In the pilot
study stage and the initial stage of full-scale operations,
daily sampling and analysis of the discharge air stream would
be performed. In addition, at least three soil gas monitoring
points would be installed at each network to allow monitoring
of removal ratea,. Air samples.would be analyzed by GC/MS.
After the first week, monitoring could be reduced to weekly
for the next 2 months and then biweekly to monthly for the
duration of the operation. The initial samples would be
analyzed for a complete volatile organic scan. Three or

four key compounds can then be chosen and routine monitoring
performed for them. Periodic complete volatile scans would
be performed to monitor changes in discharge makeup.

Based on the monitoring of both the soil gas composition and
the discharge stream, a system termination point can be chosen.
It is estimated that the vapor extraction system may_take 2

to 4 years to lower VOC concentrations below the 10 cancer
risk level from soil ingestion.



ALTERNATIVE 8--ACCESS RESTRICTIONS WITH RCRA CAP,
LEACHATE COLLECTION, GROUNDWATER ISOLATION AND
TREATMENT, AND ECC SOIL INCINERATION

The major components of this alternative are:

Access restrictions

Cooling pond sludge removal
RCRA cap and surface controls
Monitoring

Leachate collection
Groundwater isolation
Treatment

ECC soil incineration

C00000O0O0

The site plan for Alternative 8 is shown in Figure 2-8.
Alternative 8 contains all components of Alternative 6 and
adds incineration of ECC-contaminated soil.

ECC Soil Incineration

Soil with organic contaminant concentrations above 1 x 10_6
excess lifetime cancer risk levels would be incinerated onsite.
U o
It is assumed here that the incinerated soil could be managed\) AL
as though it were not a hazardous waste and be disposed of f;)b,"
onsite. A RCRA cap would be placed over the incinerated S
soil replaced on the site.

The main components of the incineration process are the rotary
kiln, afterburner, packed tower, and wet scrubber. The incin-
eration facility would take approximately 1 year to design

and install, and an additional 1 to 3 years for startup and
permitting. Incineration of 14,400 cubic yards of soil and
7,500 cubic yards of the existing silty-clay cap (assuming a
15 percent moisture content) would take from 1.5 to 4 years

at a throughput of 1 to 2 cubic yards per hour for 300 days
per year. Operating the kiln continuously would reduce ther-
mal stress on the refractory, although some down time has

been allowed. After the so0oil has been treated, the incinerator
would be dismantled and salvaged or reused on other sites.

The rotary kiln would operate at 2,200°F with a total waste-
heat input of 23 million Btu/hour. Residence time of a waste
material is a function of temperature, rotational speed, and
kiln angle to horizontal. A trial burn conducted at the
startup time will determine these factors along with the
residence time. In general, solid wastes can take several
hours for combustion. Rotary kiln systems usually have a
secondary combustion chamber, or afterburner, following the
kiln to ensure complete combustion of the waste and gases
from the kiln. This chamber is usually designed to have a
gas residence time of a few seconds with temperatures
between 2,200 and 3,000°F.
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To operate, the kiln would require approximately 225 gallons
per hour of supplemental fuel o0il because of the low heating
value of the soil. Electrical requirements for the complete
system would be 130 kW. Water requirements would vary
depending on the kiln and scrubber design. At most, approx-
imately 450 gpm would be needed if the system included a
venturi scrubber.

The contaminated soil would be ram fed or conveyed through
the higher end of the kiln. As the kiln rotates, the incin-
erated soil moves to the lower end of the kiln where it is
discharged. The residual ash would then be replaced onsite.

High levels of nitrogen oxide emissions are expected, espe-
cially when a rotary kiln is operated at higher temperatures.
Nitrous oxides are formed from thermal fixation of nitrogen
in the air used for combustion or from organic nitrogen com-
pounds present in the waste. Emissions of nitrogen oxide
and particulate matter are dependent on the waste. Sulfur
oxides are formed from sulfur present in the waste material
and auxiliary fuel. A wet scrubber is assumed to be neces-~
sary for control of emissions of particulate matter and the
gaseous products of combustion.

ALTERNATIVE 9--ACCESS RESTRICTIONS WITH ONSITE RCRA LANDFILL

The major components of this alternative are:

o Access restrictions
o Rerouting of surface waters
o Monitoring

o) Construction of RCRA landfill

o) Excavation of contaminated soil, landfill contents,
and sediment

This alternative involves the excavation of the landfill
contents, contaminated soils around and under the landfill,
and ECC-contaminated soils with subsequent placement in an
onsite RCRA landfill. The landfill would be located in the
northern portion of the Northside Landfill site as shown in
Figure 2-9.

A RCRA-type landfill would include construction of the fol-
lowing: a double liner, leachate collection system, leachate
and groundwater monitoring system, gas collection system,

and multimedia cap. The general scheme of a RCRA~type land-
fill is shown in Figures 2-10 and 2-11. As of this writing,
the northern portion of the site (which was used as a borrow
pit) has been excavated down to elevation 900 to 920. This
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part of the site could be an appropriate location for an
onsite RCRA-type landfill.

Construction of the landfill would begin first followed by
excavation of the existing landfill contents to
prelandfilled ground surface. An additional 30 feet of soil
in the saturated zone beneath the landfill on the southern
half of the site was assumed to require excavation.
ECC-contaminated soil was assumed to require excavation to
elevation 865 feet or about 20 feet below ground surface.
Excavation, placement, and construction would occur in a
step-wise fashion to accommodate efficient work patterns.
During excavation, the landfill contents would have to be
sampled to determine their character. Highly contaminated
wastes such as PCB's and reactive and low flashpoint
substances cannot be stored in a RCRA landfill. They must
be treated before disposal. Similarly, sludges and liquids
may not be disposed of directly in a RCRA landfill, but must
first be solidified or containerized. To establish a cost
for this alternative, it was assumed that no treatment would
be required for the materials to be placed in the RCRA
landfill. Treatment of groundwater and dewatering liquids
during construction of the RCRA landfill may be necessary
but was not included in the cost of the alternative.

Operation and Maintenance

Operation and maintenance includes monitoring and repairs
for the new landfill. The surface water and groundwater
will be monitored to detect migration of residual contami-
nation. Air quality will also be monitored. Maintenance
will be required to maintain the integrity of the RCRA land-

- £i1l1. This will include erosion control; freeze-thaw repairs;

mowing, grading, and reseeding the cap; and maintenance of
access restrictions. Collection and disposal of leachate
from the RCRA landfill should be minimal if the landfill is
constructed correctly.

GLT655/9



Chapter 3
DETAILED ANALYSIS OF ALTERNATIVES

In accordance with Section 300.68(h) of the NCP, a detailed
analysis of the alternatives, described in Chapter 2, is
presented in this chapter. It includes technical, public
health and welfare, environmental, institutional, and cost
evaluations.

The detailed analysis presented is not intended to be all
inclusive and encompassing, but it is intended to present
sufficient information concerning each alternative to allow
for a comparative evaluation. Additional information and
considerations should be addressed during the detailed
design of the selected alternative to better refine the
implementation of the alternative. Numerous details will
require additional evaluation and incorporation into the
design if adequate safequards are to be provided to allow
for proper system performance and reliability.

TECHNICAL EVALUATION OF ALTERNATIVES

This section presents an evaluation of the technical aspects
for each alternative. The technical evaluation involves
assessing the ability, and generally to what degree, each
alternative satisfies a given set of technical evaluation
criteria.

TECHNICAL EVALUATION CRITERIA

Technical evaluation criteria described below were developed
based on the EPA Feasibility Study Guidance document and
reflect the NCP requirements for evaluation of engineering
implementation, reliability, and constructibility.

o Performance

- Effectiveness to meet the remedial action
goals

- Useful life of components
o Reliability

- Demonstrated performance considering potential
for poor performance or failure of system
components and operational flexibility to
address variations between design criteria
and actual field conditions

- Operation and maintenance requirements con-
sidering operation complexity, reliance on



monitoring results for reliable operation,
and maintenance requirements and frequency

o Implementability
- Ease of installation and time of implementation

- Time required to achieve the remedial action
goals

o) Safety

- Risk to public health and the environment in
the event of system failure

- Safety aspects during construction

TECHNICAL EVALUATION

The following discussion summarizes the more pertinent tech-
nical aspects of the alternatives. Table 3-1 presents a
detailed listing of the technical evaluation criteria and
the associated technical assessment for each alternative.

Elements Common To All Alternatives

Several elements are common to all the remedial action alter-
natives (with the exception of No Action). These primarily
relate to the reliability of access restrictions in preventing
exposure to onsite soil or onsite groundwater contamination.
Since the contaminant source characteristics are largely
unknown, the time period for the site contaminants to either
be naturally degraded or removed through a groundwater col-
lection system cannot be reliably estimated. As discussed

in Chapter 1, it is possible, especially with the potential
for buried drums onsite, that this period may well exceed

100 years. The reliability of deed restrictions in preventing
future site development or use of groundwater beneath the

site over this time period is not known.

Performance

All alternatives except No Action address the remedial action
objectives relating to contaminated soil, leach~te, and ground-
water. Given proper implementation, operation, and maintenance
of the alternatives, Alternatives 2 through 9 would be effective
in reducing risks to public health and the environment from
exposure via pathways associated with these media provided
groundwater contaminant types and levels do not increase in

the future. If levels or contaminant types do increase,
Alternatives 2 and 3 would not be effective in reducing risks
to the public health or environment since no groundwater
controls are undertaken. Alternative 3, however, reduces

3-2



TECHNICAL
EVALUATION
CRITERIA

ALTERNATIVE 1

No_Action

ALTERNATIVE 2
Access Restrictions With Soil Cover,
Leachate Collection and Treatment

ALTERNATIVE 3
Access Restrictions With RCRA Cap,
Leachate Collection and Treatment

ALTERNATIVE 4
Access Restrictions With Soil Cover,
Leachate Collection, Groundwater
Interception and Treatment

ALTERNATIVES
Access Restrictions With RCRA Cap,
Leachate Collection, Groundwater

Interception and Treatment

Performance

Effectiveness in Meeting

Goals

Protection of public
and environment from
direct contact,
{nhalation, and
ingestion of contam-
inants in NSL land-
£111 contents,
surface or subsur-
face soil on ECC and
NSL, NSL leachate
sediment, and sedi-
ment in the old creek
beds of Finley Creek.

Protection of public
health and environ-
ment from direct
contact, inhalation,
and ingestion of
contaminated leachate
or its migration to
surface waters and
sediments at levels
posing risks.

Protection of public
health and the envi-
ronment from direct
consumption of con-
tsminated groundwater
or its migration to
surface waters at
levels posing risks.

Potential exists for adverse health
effects resulting from exposure to
subsurface soil in landfill contents
and leachate sediments and sediments
in the old creek beds of Finley
Creek. Soil cover at ECC may pose
low level public health risk.

Potential exists for adverse effects
to public health and environment
from future releases of contaminants
in leachate.

Potential exists for adverse health
effects from consumption of contami-
nated groundwater or, fish that have
bioconcentrated contaminants.
Potential exists for adverse effects
on public health and environment
from future releases of contaminants
to surface water.

Useful Life of Components

Reliability
Demonstrated Performance

Potential for poor
performance or fail-
ure of system or
components (sssuming’
design assumptions
are trepresentative

of actual site
conditions).

Demonstrated Performance

Operational flexi-
bility to address
variations between
design assumptions
and actual site
conditions,

Operation and Maintenance
Requirements

Operational Complexity

Reliance on Monitoring

Maintenance Require-
ments and Frequency

(Continued)

Effective in protecting public health
from direct contact with contaminants
given proper implementation of deed
restrictions and maintenance of soil
cover for an indefinite period.

Effective in protecting public health
from direct contact with contaminants
by eliminating surface leachate
discharge. Leachate collection and
soll cover eliminates discharges to
surface water. Leachate can still
migrate to groundwater,

Effective in eliminating direct con-
sumption of groundwater given proper
implementation of deed restrictions
prohibiting installation of wells
onsite.

Migration of contaminants to surface
water is not eliminated. Groundwater
and surface water monitoring should
allow detection of contaminants posing
risks. However, sufficient time to
implement migration action may not be
available before health or environment
are affected,

With proper maintenance soll cover
does not have a limit on useful life,
Useful 1ife of treatment facility is
estimated at 30 years. Replacement
required.

Deed restrictions require maintenance
for an indefinite time period.
Potential exists that deed restric-
tions may not continue into the
future.

Leachate collection with French drains
15 proven technology and is reliable.

Treatment processes are well demon-
strated and reliable. Long-term
teliability may diminish if system
must be upgraded and maintained long
past 30 years.

Remediation of offsite groundwater or
surface water contamination once it
has been detected may require 1 year
or more for {mplementation.

Treatment system has a high degree of
flexibility to treat varying contami-
nant levels or types.

Operation is relatively simple and {s
not expected to effect the alterna-
tives reliability,

Monitoring frequency and comprehen-

Effective in protecting public health
from direct contact with contaminants
given proper implementation of deed
restrictions and maintenance of RCRA
cap for an indefinite period.

Effective in protecting public health
from direct contact with contaminants
by eliminating surface leachate dis-
charge. leachate collection and RCRA
cap eliminates discharges to surface

water. Leachate can still migrate to

Effective in protecting public health
from direct contact with contaminants
given proper {aplementation of deed
restrictions and maintenance of soil
cover for an indefinite period.

Effective in protecting public health
from direct contact with contaminants
by eliminating surface leachate dis-
charge. Leachate collection and soil
cover eliminates diacharges to surface
water. Leachate can stfill migrate to

4

groundwater, but quantity is red
by an estimated 90 percent.

Effective in eliminating di{rect con-
sumption of groundwater given proper
implementation of deed restrictions
prohibiting installation of wells
onsite.

Migration of contaminants to surface
water 1s not eliminated, although
would be reduced relative to
Alternative 2. Groundwater and sur-
face water monitoring should allow
detection of contaminants posing
risks., However, sufficient time to
implement mitigative action may not
be available before health or
environment are affected.

Useful life of RCRA cap is estimated
at 30 years. Replacement {s
required. Useful life of treatment
facility is estimated at 30 years.
Replacement required,

Deed restrictions require maintenance
for an indefinite time period.
Potential exists that deed restric-
tions may not continue into the
future,

Long-term reliabilicy of RCRA

cap has not been demonstrated through
is believed to be good given proper
maintenance.

Leachate collection with French
drains 1s proven technology and is
reliable.

Remediation of offsite groundwater or
surface water contamination once it
has been detected may require 1 year
or more for implementation.

Treatment system has a high degree of
flexibility to treat varying
contaminant levels or types.

Operation {s relatively simple and {s
not expected to effect the alterna-
tives reliabllity.

Monitoring frequency and comprehen-

siveness are critical to ful
implementation.

sl are critical to successful
implementation.

Maintenance requirements of cap are
substantial because of potential
tandfi1l settlement. This reduces
the reliadbilicy of the cap.

gr dwater, Or dwater is subse-

quently collected and treated.

Effective in eliminating direct con-
sumption of groundwater given proper
implementation of deed restrictions
prohibiting installation of wells
onsite,

Effective i{n preventing migration of
contaminated groundwater to surface
water or offsite,

With proper maintenance soil cover
does not have a limit on useful life.
Useful 1ife of treatment facility is
estimated at 30 years. Replacement
required, Useful life of groundwater
collection system is estimated at

50 years.

Deed restrictions require maintenance
for an indefinite time period. "oten-
tial exists that deed restrict{ons may
not continue into the future.

Leachate and groundwater collection
with French drains is a proven tech-
nology and is reliable.

Groundwater collection with extraction
wells {s proven technology and is
reliable,

Treatment processes are well demon-
strated and reliable. Long-term
reliability may diminish i{f system
must be upgraded and maintained long
past 30 years.

Extraction wells may be pumped at
varying rates to provide flexibility.
French drains are passive and have
some flexibility but little control.

Treatment system has a high degree of
flexibility to treat varying contami-
nant levels or types.

Operatfon of groundwater interception
systen introduces some complexity,
although it is not expected to sub-
stantially effect system reliability,

Monitoring results are important to

reliable operation of groundwater
interception system.
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Effective in protecting public health
from direct contact with contaminants
given proper fmplementation of deed
restrictions and maintenance of RCRA
cap for an indefinite period.

Effective in protecting public health
from direct contact with contaminants
by eliminating surface water leachate
discharge. Leachate collections and
RCRA cap eliminates discharges to
surface water. Leachate can still
migrate to groundwater, but quantity
is reduced by an estimated 90 percent.
Groundwatetr is subsequently collected
and treated. '

Effective in eliminating direct con-
sumption of groundwater given proper
implementation of deed restrictions
prohibiting installation of wells
onsite.

Effective in preventing migration of
contaminated groundwater to surface
water or offsite.

Useful life of RCRA cap 1s estimated
at 30 years, Replacement {8 required.
Useful life of treatment facility is
estimated at 30 years. Replacement
required. Useful life of groundwater
collection system is estimated at

50 years.

Deed restrictions require maintenance
for an indefinite time period.
Potential exists thac deed restric-
tions may not continue into the
future.

Long-tern reilabllity of RCRA cap has
not been demonstrated though is
believed to be good given proper
maintenance,

Leachate and groundwater collection
with French drains is a proven tech-
nology and is relisble.

Treatment processes are well demon-
strated and reliable. Long-term
reliability may diminish if system
must be upgraded and maintained long
past 30 years.

French drains are passive and have
some flexibility but litrle control.

French drain groundwater interception
system could be easily converted to
isolation aystem if contaminant levels
increase significantly in the future
and long-term (>100 years) operation
of collection system appears necessary.

Trestment system has a high degree of
flexibility to treat varying con-

Samisent Mavels or types. -

Operation of groundwater interception
Y introd some complexity,

although it is not expected to sub-
stantially effect system reliability,

Monitoring results are important to
reliable operation of groundwater
interception systen,

Maintenance requirements of cap are
substantisl because of potential land-
fill settlement. This reduces the
reliability of the cap.

TECHNICAL EVALUATION OF ALTERNATIVES
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ALTERNATIVE 7

ALTERNATIVE 8

TECHNICAL ALTERNATIVE 6 Access Restrictions With RCRA Cap, Access Restrictions With RCRA Cap,
EVALUATION Access Restrictions With RCRA Cap, Leachate Collection, Groundwater Leachate Collection, Groundwater ALTERNATIVE 9
Leachate Collecti{on, Groundwater Isolation and Treatment, and Isolation and Treatment, and Access Restrictions With Onsite
1solation and Treatment ECC Soil Vapor Extraction C Incineration 1]
CRITERIA CC_Soil EGC Soil Inci i RCRA Landf{1l
Performance

Effectiveness in Meeting Goals

Protection of public
and environment from
direct contact,
inhalation, and
ingestion of contam-
inants in NSL land-
fill contents,
surface or subsur-
face soil on ECC and
N5L, NSL leachate
sediment, and sedi-
ment in the old creek
beds of Finley Creek.

Protection of public
health and environ-
wment from direct
contact, inhalation,
and ingestion of
contaminated leschate
or its migration to
surface waters and
sediments at levels
posing risks.

Protection of public
health and the envi-
ronment from direct
consumption of con-
taminated groundwater
or its migration to
surface waters at
levels posing risks.

Useful Life of Components

Reliability
Demonstrated Performance

Potential for poor
performance or fail-
ure of system or
components (assuming
design assumprions
are representative
of actual site
conditions).

Demonstrated Performance

Operational flexi-
bility to address
variations between
design assumptions
and actual site
conditions.

(Cont inued)

Effective in protecting public
health from direct contact with
contaminants given proper
implementation of deed restrictions
and maintenance of RCRA cap for an
indefinite period.

Effective in protecting public
health from direct contact with
contaminants by eliminating surface
water leachate discharge., Leachate
collections and RCRA cap eliminates
discharges to surface water.
Leachate can still migrate to
groundwater, but quantity is reduced
by an estimated 90 percent. Ground-
water is subsequently collected and
treated.

Effective in eliminating direct con-
sumption of groundwater given proper
implementation of deed restrictions
prohibiting installation of wells
onsite,

Groundwater isolation may eventually
eliminate risk to public health from
direct ption of gr dwater by
lowering the water table below zone
of contamination.

Effective in preventing migration of
contaminated groundwater to surface
water or offsite.

Useful life of RCRA cap is estimated
at 30 years. Replacement is
required. Useful 1ife of treatment
facility is estimated at 30 years.
Usefui life of groundwater coliec-
tion system i{s estimated at

50 years. Replacement required.

Deed restrictions require mainten-
ance for an indefinite time period.
Potential exists that deed restric-
tione may not continue into the
future.

Long-term reliability of RCRA cap
has not been demonstrated though is
believed to be good given proper
maintenance.

Leachate and groundwater collection
with French drains is a proven tech-
nology and is reliable,

Groundwater collection with extrac-
tion wells is proven technology and
is reliable,

Releages from leaking drums or
{mmiscible fluids may migrate to the
lowered water table and result in
continued treatment of groundwater,

Treatment proceases are well demon-
strated and reliable. Long-term
reliability may diminish if system
must be upgraded and maintained long
past 30 years.

Extraction wells may be pumped at
varying rates to provide flexibility,
French druins are passive and have
some flexibility but little control,

Treatment system has a high degree
of Flexibility to treat varying
contaminant levels or types.

Effective in protecting public health
from direct contact with contaminants
given proper {mplementation of deed
restrictions and maintenance of RCRA
cap for an indefinite period.

Public health risk from future site
excavation and direct contact,
inhalation, and ingestion of VOC's in
ECC contapinated so0il is reduced to
below 10 = cancer risk levels. ADI
exceedance unchanged for lead and
cadmium,

Effective in protecting public health
from direct contact with contaminants
by eliminating surface water leachate
discharge, Leachate collection and
RCRA cap eliminates discharges to
surface water. Leachate can still
migrate to groundwater, but quantity
18 reduced by an estimated 90 percent.
Groundwater is subsequently collected
and treated.

ECC soil vapor extraction greatly
reduces generation of contaminated
leachate.

Effective in eliminating direct con-
sumption of groundwater given proper
implementation of deed restrictions
prohibiting installation of wells
onsite.

Groundwater isolation may eventually
eliminate risk to public health from
direct ption of gr dwater by
lowering the water table below zone of
contaminatfion.

Effective in preventing migration of
contam{nated groundwater to surface
water or offsite,

Useful 1ife of RCRA cap is estimated
st 30 years., Replacement is required.
Useful 1ife of treatment facility {s
estimated at 30 years. Replacement
required. Useful life of groundwater
collection system is estimated at

50 years,

Deed restrictions require maintenance
for an indefinite time period.
Potential exists that deed restric-
tions may not continue into the
future,

Long-term relisbility of RCRA cap has
not been demonstrated though is
believed to be good given proper
maintenance.

Leachate and groundwater collection
with French drains is a proven tech-
nology and is reliable,

Groundvwater collection with extraction
wells is proven technology and is
relfable,

Releases from leaking drums or
immiscible fluids may migrate to the
lowered water table and result in
continued treatment of groundwater.

Treatment processes are well demon-
strated and reliable. Long-term
reliability may diminish if system
must be upgraded and maintained long
past 30 years.

Sofl vapor extraction has proven
relisble under different site condi-
tions, Pilot testing would be
necessary.

Extraction wells may be pumped at
varying rates to provide flexibility.
French drains are passive and have
some flexibility but little control.

Treatment system has a high degree

of flexibility to treat varying con-
taninant levels or types.

Vapor extraction rates and number of
wells can be easily alte?éd to address
variations between des}’ : assumptions
and field condltionstj

Effective in protecting public health
from direct contact with contaminants
given proper implementation of deed
restrictions and maintenance of RCRA
cap for an indefinite period.

Public health risk from future site
excavation and direct contact,
inhalation, and ingestion of organic
coggamlnants in soil reduced to below
10 ~ cancer risk levels., ADI
exceedance unchanged for lead and
cadmium,

Effective in protecting public health
from direct contact with contaminants
by eliminating surface water leachate
discharge. Leachate collection and
RCRA cap eliminates discharges to
surface water. Leachate can still
migrate to groundwater, but quantity
is reduced by an estimated 90 percent.
Groundwater is subsequently collected
and treated.

ECC soil incineration greatly reduces
generation of contaminated leachate
at ECC.

Effective in eliminating direct con-
sumption of groundwater given proper
implementation of deed restrictions
prohibiting installation of wells
onsite.

Croundwater isolation may eventually
eliminate risk to public health from
direct c ption of gr ter
onsite by lowering the water table
below zone of contamination,

Effective in preventing migration of
contaminated groundwater to surface
water or offsite.

Useful life of RCRA cap is estimated
at 30 years. Replacement {is
requived. Useful 1life of treatment
facility is estimated at 30 years.
Useful 1{fe of groundwater collection
systen is estimated at 50 years.

Deed restrictions require maintenance
for an indefinite time period.
Potential exists that deed restric-
tions may not continue into the
future.

Long-term reliability of RCRA cap has
not been demonstrated though is
believed to be good given proper
maintenance.

Leachate and groundwater collection
with French drains {s a proven tech~
nology and is reliable,

Groundwater collection with extraction
wells 18 proven technology and is
reliable,

Releases from leaking drums or
immiscible fluids may migrate to the
lowered water table and result in
continued treatment of groundwater.

Treatment processes are well demon-
strated and reliable. Long-term
reliability may diminish 1f system
must be upgraded and maintained long
past 30 years,

Soil incineration has been demon-
strated to be reliable in destroying
organic contaminants,

Extraction wells may be pumped at
varying rates to provide flexibility.
French drains are passive and have
some flexibility but little control.

Treatment system has a high degree of
flexibility to treat varying contami-
nant levels or types.

Incineration has gocd flexibility to
changes in contaminant types or
level., Feed rates and incineration
temperatures can be varied to match
needed conditions.

Effective in protecting public health
from direct contact with contaminants
given proper implementation of deed
restrictions and maintenance of RCRA
cap for an indefinite pericd.

Effective I{n protecting public health
from direct contact with contaminants
by eliminating surface leachate dis-
charge. If properly constructed, the
onsite RCRA landf{ll would prevent
leachate discharges,

Effective in eliminating direct con-
sumption of groundwater given proper
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